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Abstract
AN OUTCOME-BASED CURRICULUM DESIGN
FOR SEVENTH GRADE EARTH SCIENCE
by
Jeffrey S. Fields
May, 1994
This project presents a curriculum design to be used for the seventh grade Earth
Science course taught at Centerville School. The curriculum was created by modifying
the district's student learning objectives into outcome-based objectives, lessons and
units. This project was designed with the intent of enhancing the teaching of earth
science and aiding other teachers in the district by giving them a possible model for
their own curricula comparison and adoptions. The curriculum design was successful in
meeting these intentions.
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CHAPTER I
THE PROBLEM AND DEFINITION OF TERMS USED

I. INTRODUCTION
Due to Centerville School Board resolution 91-07 (1991) that mandated a district
wide adoption of outcome-based education and the Washington School Performance Act
(RCW 28A.150.21 O) adoption of outcome-based education for all districts in the state
by the year 2000, the writer felt the need to develop a model earth science curriculum,
using outcome-based education principles. This curriculum was developed by modifying
the existing district curriculum and student objectives so they met outcome-based
education criteria.
II. THE PROBLEM
Statement of the Problem.
In response to the Centerville School Board and Washington State adoption of
outcome-based education, the author responded to these adoptions by developing a
curriculum following outcome-based education ideals and principles as a possible
example to fellow staff members to use in their own outcome-based education adoption
processes. This curriculum was several years ahead of the proposed State curriculum
offered by the year 2000.
Purpose of the Proiect.
The purpose of this project was to develop a complete and cohesive outcome-based
education earth science curriculum for use in the Centerville School District. The long
range implications of this project could be the transference of this rnod~I curriculum
into the other curricular areas in the district.
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Limitations of the Project.
The limitations of this project were that only one curricular area was chosen
representing only one school district. Earth Science was chosen because of the interest
to the author, while the Centerville School District was chosen by virtue of being the
author's employer.
Ill. DEFINITION OF TERMS USED
The definitions for the following terms was taken from the OBE training course taught by
Gerry St. George (1991).
Mastery Learning
Mastery learning is the theory of instruction asserting that most students can learn
the material given sufficient time and alteration of appropriate variables.
Cue Setting
Cue setting is that part of the instructional process in which the student is informed
of what task he/she is to accomplish, why he/she is to do the task, and how he/she is to
do the task.
Best Shot Teaching
Best shot teaching is that part of the instructional process that reflects a planned
presentation of material based on the teacher's selection of appropriate technique.
Objectives
Objectives are those concepts, information, and procedures the students are expected
to learn (McGregor, 1992).
Formative Evaluation
A formative evaluation is a tool used to inform both student and teacher of progress
within a unit of work.
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Summative Evaluation
A summative evaluation is a tool used to measure a student's mastery of the objectives
for a unit of work.
Correctives
Correctives are those intentional activities planned to reteach all or parts of a
lesson.
Guided Practice
Guided practice is an active involvement of the learner through practice, response, or
participation. Guided practice must be matched to the objectives.
Independent Practice.
Independent practice allows for review, reinforcement, drill, and/or retention of an
objective. Independent practice must be matched to the objectives.
Mastery
Mastery occurs when the student exhibits a minimum of an 80% success rate on the
formative or summative testing.
Non-mastery
Non-mastery occurs when the student fails to exhibit a minimum of an 80% success
rate on the formative or summative testing.
Extensions
Extensions are the planned activities that allow students to use higher order thinking
skills by using their objectives in a variety of instructional directions.

These directions

may include research, experimentation, and group or computer work matched to the
objectives.
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Closure
Closure is matched to the lesson or unit objectives and is a summary of what has been
learned in the unit or lesson .

IV. OVERVIEW
It is the purpose of this project to establish an earth science curriculum, using
outcome-based education principles and ideals, for use in the Centerville School
District. Chapter II contains a review of the literature. It stresses the philosophies of
outcome-based education and a summary of the Johnson City, New York adoption of
outcome-based education. The methods and materials used to create this project are
discussed in Chapter Ill. The new curriculum design is displayed in Chapter IV.
Chapter V includes conclusions and recommendations for using this model.

CHAPTER II
I. REVIEW OF THE LITERATURE

Outcome-Based Education
The label of outcome-based education or OBE is relatively new, however this process
has been developing for several decades, starting with Ralph Tyler's 1950 course
syllabus Basic Principles of Curriculum and Instruction.

This text identified

fundamental issues for teachers to consider when developing curriculum and planning
instruction: educational purpose, content, organization, and evaluation. This was the
birth of the objective as used in outcome-based education (King & Evans, 1991).
In 1963 Glaser developed criterion-referenced measurement to help locate a
student's test behavior from a continuum ranging from "no proficiency" to "perfect
performance" (King & Evans, 1991 ). Along this continuum are the tasks that a student
must perform and the criterion level reflecting an acceptable level of performance.
Criterion-referenced measurements are the backbone to outcome-based education's
grading and testing policies.
· In 1979 Benjamin Bloom suggested that teachers use a teach-test -reteach-retest
instructional cycle. Bloom assured teachers that if they would continue to instruct
youngsters in the usual way, but then after testing, recycle instruction on missed
objectives for those students that n_eeded it, achievement would rise significantly
(Abrams, 1985). Add to these concepts the notion that time shouldn't be a burden to
learning, and this is the beginnings of outcome-based education. Many districts and
states including Minnesota, Arizona, New York, and Washington are now making the shift
to OBE philosophies and concepts (Brandt, 1992; Finn, 1990 ).

......
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The creator of OBE John Champlin feels that schools are currently organized strictly
for ease of functioning. The teacher has a predetermined time period to present a set
amount of curriculum in their classes. Time and curriculum presentation and not
student achievement are the backbone of school organization. Because of this
organizational structure, the research confirms that roughly one third of all students
succeed, one third struggle to get by, while one third fail (Champlin, 1991; McGregor,
1992). The idea behind OBE is that by eliminating the time and curriculum constraints
on teachers and students, all students can and will succeed given enough time to do so,
therefore counteracting current ineffective school organization techniques (Spady &
Marshall, 1992; Vickery, 1988). OBE is designed to restructure schools where student
achievement becomes the district priority.

Champlin states his beliefs in the following

three OBE tenets: (1) all students can and will succeed given enough time to do so; (2)
success breeds success; (3) schools control the conditions for success ( Brown, 1988;
Champlin, 1991; Spady, 1986; Spady & Marshall, 1991; & Spady & Marshall, 1992).
By manipulating the current organization of schools and by using the above tenets,
student achievement will rise.
Outcome-based education is a system used to redesign schools by using a variety of
instructional systems, including the three tenets of OBE, in which the specific learning
achievement of students, called outcomes, rather than predetermined time and schedule
factors, govern the student's placement and movement through the curriculum (Rubin &
Spady, 1984). This ideal of having all students learning the objectives without time
considerations allows the successful students to continue to work on the mastery of an
objective using higher level thinking skills as supported by Bloom, Taba, and Gullford
without jeopardizing the achievement of Champlin's other two thirds of the less
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successful students in the process. This process allows all students to achieve the
desired objectives for the unit of study simply by eliminating the outdated concept that
time and not mastery of the concept should be the chief factor governing the organization
of the schools (Champlin, 1991 ).
For districts that are making the change to OBE, there are three basic steps that they
must complete. All involve planning outside of the classroom at several levels. First,
the district must emphasize planning that starts at the desired exit outcomes for the
students. Next, the district involves students, teachers, support staff, parents, and the
community in this planning process.

Third, the district spells out the responsibilities

of the student, home, and staff in helping students to achieve the desired outcomes of the
district (Stephen & Herman, 1984; Spady & Marshal, 1992).

The district's desired

exit outcomes are behaviors the district wants the students to be able to demonstrate
when the students graduate from the school system.

Once these exit outcomes have been

established, the staff and community plan the best way to achieve these exit outcomes for
their district.

Curriculum, scheduling, grading, discipline, and commitment to

technology are all factors in this planning process (Stephen & Herman, 1984). The
final responsibility of the district is to communicate their new philosophy and
commitment to all the parties involved, namely the teachers, students, and parents.
Once the district planning has occurred and the desired outcomes or exit behaviors
have been described, the teachers develop their instructional and organizational
processes. These processes require the following eight step procedure (Abrams, 1985;
Vickery,

1988):
1.
2.
3.
4.

Establish the instructional objectives to be met.
Develop a "best shot" plan for teaching the objective.
Use whole class instruction.
Administer formative tests to determine mastery of
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at least 80% proficiency.
5. Separate the class into two groups, the mastery and
non-mastery students.
6. Provide corrective instruction and/or assignments to
the non-mastery group.
7. Provide a variety of enrichment activities to the
mastery students.
8. Administer a summative test.
This procedure begins with the teacher having gone through a unit of curriculum and
established what information he/she wants the students to learn, and that best fits the
course objectives set by the district, these are called the unit objectives (Danielson
1992; Robinson, 1986). The teacher must also keep in mind that these objectives must
align with the exit outcomes for the district.
Once the objectives were completed, the teacher informs the class what the objectives
are and what is expected of them. Good course objectives ensures that a student won't
have to guess what will appear on the test (Glasser, 1990 & Glasser, 1992).
Once objectives are established and explained, the teacher uses professional
judgement in planning the best instructional method to present the objectives to the
entire class. The instructional methods will vary depending on the objectives and can
include techniques such as lecturing, experimentation, audio-visual presentations, or a
variety of structured activities.

For a science course, the more hands-on activities

there are, the better (Kyle, Bonnester, Sedotti, & Worth, 1990).
After presentation of the entire unit's information, the teacher checks for student
understanding of the material to make sure that the objectives have been mastered by
each student. This check is in the form of a test. This has been the standard practice in
Education. However, QBE breaks away from this standard practice by after testing, the
class is then divided into two groups, those that mastered the material and those that
didn't.
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The group that didn't master the material at an 80% proficiency rate now becomes the
non-mastery group, while the students that proved proficient with the material form
the mastery group.

As suggested by Bloom's teach-test-reteach-retest instructional

cycle, the non-mastery group is now given a separate review of the material using
different instructional techniques until mastery is obtained.

At the same time, the

mastery group is busy working with the objectives using higher order thinking
activities called extensions to reinforce their understanding of the objectives. When
non-mastery students become proficient with the material, the two groups are brought
back together to take the unit-ending summative test.
As more and more states and districts make the shift to OBE it becomes important to
find out where OBE came from. The answer to this question is Johnson City, New York.
Johnson City
Outcome-based education is the creation of Albert Mamary, Superintendent of the
Johnson City School District in New York (Vickery, 1990). The Johnson City
outcome-based approach, entitled Outcomes-Driven Developmental Model or ODOM is
the only total school curriculum improvement model validated by the National Diffusion
Network, and its success has been established by a number of research reports and
articles on the Johnson City School District (Vickery, 1988).

Seventeen different

states with districts ranging from small rural schools like Centerville to large
innercity New York schools have received Outcome-Based Education or ODOM training.
Mamary developed the ODOM system in Johnson City because he felt that there was
misalignment in the Johnson City school system. He wanted to align all phases of the
Johnson City educational system, the administration, the teachers, and the community,
in an effort to meet the desired exit outcomes of his district. Mamary wanted to bring all
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phases of the school together instead of working as separate entities, to better serve his
students. To help align all systems,

Mamary instituted the following administrative

supports (Vickery, 1990) :
1. Developing a process for change that assumes that people will change.
2. Developing a staff development model so staff members are aware of
what stages of the processes they are going to go through.
3. Developing a communications network so all staff are quickly aware of
what directions everyone is moving toward.
4. Developing a problem solving procedure to quickly identify and resolve
problems.
5. Developing a climate monitoring policy to help maximize efforts to
obtain the district goals.
After developing the administrative supports, Mamary felt that community support
for these changes needed to be obtained. A clear listing of school policies that aligned
with the district's mission was needed to help gain the community support. Also, this
support would allow networking with other districts to draw upon their resources to
allow progress with as little interference as possible.
The last support phase needed to complete Johnson City's ODDM philosophy was the
teacher support. Teacher support was divided into the following five areas (Vickery,
1990):

1. The instructional process must be agreed upon by the staff.
2. Curriculum organization needs to be consistent with the instructional
process and the district goals.
3. School practices need to be agreed on by the teachers and
administrators. This includes the grouping of students and achievement.
4. Classroom practices need to be developed, practiced and agreed upon in
all important areas including: testing, discipline, attendance, and homework.
5. Organization structure needs to reflect district goals. Since all
students can and will learn, mainstreaming is the norm.
Taking the three support phases ot Superintendent Mamary's plan in implementing
ODDM in the Johnson City School District, it becomes evident that the success of this
program is because Johnson City understood that alignment of all phases of a school's
organization was mandatory if success of schools was to be assured. No longer would any
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of the three supports be allowed to work as a separate entity; they must work together
for the common good of the District. ODOM is basically a process for schools to become
more effective by insuring that the conditions exist in which all students can learn with
excellence; all teachers can teach more effectively; and all administrators can manage
more competently (McGregor, 1992).
Johnson City's ODOM process focuses on the total district and school realignment; but
by singling out the instructional support at Johnson City, it becomes evident that the
district employs outcome-based education coupled with mastery learning as their
instructional philosophy. Johnson City uses mastery learning techniques (Bloom,
1984; Hunter, 1982) to form the core of its instructional process.
After Johnson City began implementing their ODOM and outcome-based education processes in
1971, their success has been backed up by statistics (Slavin, 1989). In 1976, only 44% of
all Johnson City eighth grade students scored six months or more above grade level in reading;
in math 53% scored at this level. In May, 1984, 75% of all their students scored six months
are more above grade level in reading. In math, 79% scored six months or more above grade
level. The California Achievement Tests publisher has indicated that one would normally expect
only about 42% of the students to score six months or more above grade level in reading and
about 41 % in mathematics. These gains have been consistent over the past years (Champlin,
1991). Numerous studies have supported these gains attributed to OBE (Arredondo & Block,
1990; Brown, 19.88; Guskey & Gates, 1986; Slavin, 1989; Vickery, 1988).
Science Teaching
Their has been a lot of research done that has tried to pin point what is wrong with the
way science has been taught in the classroom. The typical responses in the research
found that the following reoccuring themes are what is wrong in most science classes
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(Blosser, 1986; Kyle, Bonnester, Sedotti, & Dvarskas, 1990)

1-There is too little time for adequate planning, especially at the
elementary level.
2-That most schools are inadequately supplied with science materials.
3-That a lot money is needed to obtain adequate facilities.
4-The comfort level of the teachers teaching science is relatively low.
5-There is a lack of support from the school and from outside the school.
To sum up these concerns, there aren't enough qualified professionals, with the proper
amount of time, equipment and help, to teach science the way it should be taught. But
how should science be taught?
Since the 1950's, the National Science Foundation or NSF has offered incentives for
science course improvement projects. Findings from successful programs like ScienceA Process Approach (SAPA), Elementary Science Study (ESS), Science Curriculum
Improvement Study (SCIS), and ScienceQuest have coincided with those of the NSF.
These studies have found that a good science program contains ( Blosser, 1986; Landes,
Bybee, Sandler, Worth, 1990):

1-A student awareness of the objectives.
2-A hands on approach to activities and learning.
3-A variety of activities and information presentation.
4-A well planned and organized presentation.
5-Use of higher order thinking skills.
6-Fewer topics are presented, but covered in greater depth .
Research clearly shows that students exposed to programs like ESS, SAPA, SCIS, and
ScienceQuest achieve more, enjoy science more, and improve their skills more than
those students that weren't (Wilson & Chalmers-Neubauer, 1990).
To teach science effectively, a teacher's program needs to follow certain patterns and
criteria. Planning is an essential part of this pattern. The teacher must plan and
organize each unit and lesson well. By planning well, the teacher will make certain that
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the students understand what the course and/or lesson objectives are. Also through
planning, the teacher will allow for the different learning styles of their students by
providing a variety of learning strategies for the lesson. These strategies could be
lecture, audio-visual tools, text work, research, as much hands on experimentation as
possible, and/or the allowance for as much higher order learning as possible. If a
teacher can incorporate these criteria into their existing curriculum, student learning
will improve (Wilson and Chalmers-Neubauer, 1990).
Earth Science Teaching
During a ten year study in Iowa that focused specifically on Earth Science,
researchers found that Earth Science was seldom taught by a properly trained, activity
oriented teacher.

One reason for this is that science in general is a poorly funded, low

priority subject in a lot of districts (Blosser, 1983).

Schools normally have tight

budgets anyway, without the added expense of buying the proper equipment, hiring
properly trained teachers, and the continual teacher training needed to maintain the
programs. Therefor districts hire generalists to teach science. A generalist has no
specific science specialty, but can teach any field in science. In the Iowa study, it was
found that only two percent of their earth science teachers actually held degrees in earth
science. Consequently 53% of the teachers currently teaching earth science had no
formal Astronomy training, 62% had no Meteorology training, and 89% had no
Oceanography training (Hoff, Little, Lancaster, Thompson, 1988). Coupled with this
lack of essential subject matter training is the fact that nationwide Earth Science
teachers average almost three daily lesson preparations (Hoff, Little, "Lancaster,
Thompson, 1988). So teachers who are undertrained, are on the average, responsible
for also teaching too many subjects. While this was true in the beginning of the Iowa
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study, the researchers found that the percentages got even worse by the end of the ten
years.
If the students aren't getting qualifed teachers, with the proper equipment to teach
them, then they can't be expected to make quality decisions about earth science topics
such as nuclear waste, timber, fish runs, and soil conservation when they become
adults. As things stand now, the burden has been placed on colleges to prepare the
students for indepth learning about earth science issues, but statistics have shown only
one-half of all students continue on to college (Finson & Enochs, 1987). Another fact is
that over sixty percent of all eighth grade students currently take earth science (Hoff,
Little, Lancaster, Thompson, 1988). So what can a junior high teacher do to meet their
students needs?
There have been several teaching techniques that researchers have found to be the
most effective in teaching earth science. The most important one is to not rely on a
straight lecture course (Westerback & Long, 1990), but have a combination of small
groups, independent work, labs, and other activities in the curriculum (Blosser,
1983). Student learning should focus on how to apply this new information in the real

world. By trying to apply the information and using as many real life situations as
possible, student interest and learning will increase. An outstanding example of this
philosophy comes from Stephan Custer's work (1991) with snow as a medium for
teaching earth science. Mr. Custer uses snow to teach about crystal growth, melting, the
water cycle, erosion, sedimentation, and metamorphism.

The use of snow shows

8tudents in a practical amount of time, concepts that aren't feasible to try to study in
natural time, as well as the ability to extrapolate the information to other situations
(Custer,

1991 ).
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Other successful techniques have been the use of good, clear course objectives
(Blosser, 1983). With these objectives in place, the teacher checks for any
prerequisite learning that students may need to understand the new concept. By teaching
in this order, all students have the opportunity to learn the necessary concepts. Also, by
the teacher increasing the wait time in their questioning strategies, student learning
will improve (Swift & Gooding, 1983).
The research has also pointed out what makes a good earth science teacher. By
surveying the winners of the Excellence in Science Teaching Awards (ESTA) for earth
science there were some consistent patterns among the winners. First, all the ESTA
winners held masters degrees. Second, ninety-two percent chose either lab activities or
teacher-made materials over text books as their curriculum.

Third, over ninety

percent of the award winners attend science conferences at least once a year. Fourth,
over half subscribe to three or more science journals or publications.

Last, well over

eighty percent of those surveyed chose the teacher traits of diligence and enthusiasm as
the most important traits of a good teacher (Hoff, Little, Lancaster, Thompson, 1988).
Overall to be an effective teacher, in particular an earth science teacher, one must be
commited to teaching the subject. This commitment is shown by continually attending
classes for professional growth and subject enhancement, constantly reading new
subject literature, utilizing and creating hands on class activities, and most importantly
by being an enthusiastic and dedicated teacher.
A comparision between a good science program and a good earth science program finds
that there is little difference between the two. Giving a capable teacher a well designed
set of course objectives, enough planning time, materials, training, and support, science
can be a successful and fun class for the teacher and the student.

CHAPTER Ill
METHODS AND PROCEDURES
Scope of the Project.
In May of 1991, the Centerville School Board passed resolution number 91-07. This
resolution adopted Outcome-Based Education (OBE) as the instructional process of the
district. At this time, the author chose to further enhance his knowledge of OBE by
adopting his Master's project to correspond with this district resolution.
Once the author decided upon a project based on OBE, the subject of Earth Science was
then chosen by following the advice of Gerry St. George, the District's OBE trainer, and
the author's interest in enhancing and modifying the present Earth Science curriculum.
Procedures.
The first step after choosing a curriculum area was to go through the District
provided training. This training, taught by Gerry St. George, was begun in August of
1991 and lasted a total of 60 hours. The first 40 hours of training consisted of a week
long introduction and background to OBE as an instructional process and district
philosophy. This training provided the staff with the background and understanding of an
OBE system and classroom . The other 20 hours consisted of five, half-day visitations to
the school by Mr. St George to monitor and adjust the staff where needed. These visits
allowed the author a chance for feedback and help where needed.
The second step was for the author to align the curriculum with the objectives
(Alessi, 1991) by reviewing the District and State learning outcomes for Earth Science
and incorporate or modify them into acceptable objectives. After completing this
review, the author chose 26 objectives to be taught in the upcoming year. These
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objectives were reviewed and approved by the Superintendent of the Centerville School
District.
As a further aid in completing this project, the author attended various workshops and
classes on OBE and Science, totaling over one hundred certificated clock hours. In
addition to classes, the author also visited five diffferent OBE school districts and
received a lot of ideas and help from various teachers. Keith Olive from Wilson Middle
School in Yakima, Washington was very helpful with suggestions on most phases of a
unit's development.
After completing the learning objectives and having them approved by the District,
the third step was to divide the twenty six objectives into five units of study. The units
chosen were entitled: General Science; Astronomy; The Earth; Rocks and Fossils; and
Weathering. Each unit encompassed five to six of the course objectives.
After all the training and organizational steps had been covered, the last step of
preparing the units for presentation began. Preparation included writing out lesson
plans for each objective, organizing the in-class activities, planning for and finding
audio-visual aids, having additional activities available for re-teaching, providing
extension activities for higher order thinking and manipulations of the learned material,
and having two separate summative tests for each unit. The 1985 article by Abram's
was used as the author's choice on lesson plan design for the project.
Evaluation.
Evaluation of student work and progress followed OBE philosophies. All assignments
and activities had to be completed at an 80% or better level to become Mastered. If the
work was Non-Mastered, work at less than an 80% level, it was returned and the

18

student was to correct all missed sections at a 100% level to become Mastered. Students
weren't allowed to test until all assignments were Mastered (McGregor, 1992;
St. George, 1991).
Tests also followed the 80% cut off between Mastery and Non-Mastery, however
student grades were broken up into three categories. The categories were: (1 )Mastery
at 90% or above on the unit test received a base score of 85% (2)Mastery at 80-89%
on the unit test received a base score of 80% (3)Non-Mastery resulted in re-testing
after correctives had been given. The base score for this group could range from
0-80% (Olive, 1991; St. George, 1991).
Once the Unit test had been evaluated, the class was divided into two groups. These
groups were the Mastery and Non-Mastery groups. The Mastery group worked on
extensions. Extensions were graded on a percentage point basis, usually from one to four
points per extension activity and added to the student's base score earned on the unit test.
The Non-Mastery group received small group and/or individual reteaching of the nonmastered material.

After re-teaching, these students joined the extension group until

their unit ending retake test. This group's grades were computed by adding the base
score on their retake test to any extension points earned for the unit.
Using the Research
The processes used to create this project were the result of the successes of other
people, and the reporting of these successes either directly by the initiators or by
researchers of their programs. Following the outlined steps of: choosing course
objectives (King &Evans, 1991), dividing the objectives into units of study and lesson
plans (Abrams, 1985; McGregor, 1992), creating extensions (Champlin, 1991; Olive,
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1991; St. George, 1991), incorporating proper science teaching techniques (Blosser,
1983 and 1986; Custer, 1991; Landes, Bybee, Sandler, Worth, 1990), and evaluation
procedures (McGregor, 1992; St. George, 1991 ), showed the author how to create this
project.

Tik Liem's book Invitation to Science Inquiry (1987) was also a very

valuable source for finding hands on activities for use as either extensions or unit
activities to supplement the text.

CHAPTER IV
THE EARTH SCIENCE PROJECT
Using the Project
As an aid to the reader, the project is set up in such a way as to allow easy
replication. Each unit begins with a student objective and assignment sheet. This lets
the students know what they will cover, what assignments they will need to complete,
and a place to take notes on each objective. Next, comes the teacher lesson plans as they
related to each objective. The lesson plans feature a list of materials needed for each
lesson, and by consulting appendix A, the teacher also receives an overview and the
location of the sources they are going to use for each lesson. The sources include the
Scott, Foresman text, Earth Science, known in the project as their Science book, and the
acyompanying activity book, also by Scott, Foresman, known in the project as their
activity book. After all lesson plans and assignments are given, the project also includes
two summative tests. The tests are to measure the students understanding of the
objectives for the unit. The last part of the unit are the extensions activities. By
consulting appendix B, the reader obtains a quick overview of the sources and the
location of the activities needed for each extension.
Completing a Sample Lesson
As an example on how to use the lesson plans in the project, the author shows how to
use lesson seven. The first thing to consult is Appendix A, where information on which
sources to find the information about lesson seven are located. In this case only a
miscellaneous activity, found in Appeildix C-8, is needed.
Next, the teacher needs to consult the lesson plan for objective seven in order to find
the materials necessary to complete the lesson. In lesson seven, the reader needs the
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following: the film "Newton's Laws", a sheet, an egg, a balloon, a Space Shuttle take-off
video, and copies of activity C-8.
Finally the teacher can present the lesson . The teacher starts by explaining the
objective to be learned . Then by working down the lesson plan, the teacher uses the cue
set and methods described. Last, the teacher gives the assignment and monitors the
students to check for understanding of the objectives.
When all lessons and assignments are mastered, the teacher is now ready to administer
the first summative test. The tests follow the 80% cut off between Mastery and NonMastery, however student grades were broken up into three categories. The categories
are: (1)Mastery at 90% or above on the unit test receives a base score of 85%
(2)Mastery at 80-89 % on the unit test receives a base score of 80%

(3)Non-Mastery

results in re-testing after correctives are given. The base score for this group could
range from 0-80% (Olive, 1991; St. George, 1991 ).
Once the Unit test had been evaluated, the class is divided into two groups. These
groups are the Mastery and Non-Mastery groups. The Mastery group work on
extensions. Extensions are graded on a percentage point basis, usually from one to four
points per extension activity and added to the student's base score earned on the unit test.
The Non-Mastery group receives small group and/or individual reteaching of the nonmastered material.

After re-teaching, these students join the extension group until

their unit ending retake test. This group's grades are computed by adding the base score
on their retake test to any extension points earned for the unit.
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UNIT ONE
GENERAL SCIENCE
OBJ 1

- To be able to apply the scientific method in problem solving

OBJ 2

- To be able to demonstrate in lab and writing an understanding
of the metric system using the Si's of M-L-G

OBJ 3

- To be able to identify and describe the parts of an atom

OBJ 4

- To be able to describe and explain Newton's Laws

OBJ 5

- To be able to explain the differences between elements
and compounds

OBJ 6 - To be able to understand and explain conduction, convection,
and radiation of heat
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[EJ~JRnr~ ©C ~ [E [N](C[E l[E ©©CO[N] f)Lffi\[N] ~
(Q)[83J

#1

OBJECTIVE: For the class to be able to apply the Scientific Method in
problem solving.
CUE SET:
it out??
METHOD:

Ever wondered what you got for Christmas.

Vocabulary:

How did you figure

Hypothesis, Theory, and Law

Introduce Scientific Method using the Christmas present as an example.
Use the can floating experiment to apply method.
FLOATING CAN EXPERIMENT
Obtain as many different kinds of full pop cans as possible. Also needed is
a fish tank 3/4 full of water. Start putting cans in and collecting the data
of sink or float. Then make predictions before putting a can in. Continue
asking for a Hypothesis and testing it. Can also refrigerate some cans to
further confuse the data. Eventually, the real reason is because of the
sugar content, Diet floats!

ASSIGNMENT: To complete the Scientific Method for the Nail in the Hole
problem. See appendix C-1.
MATERIALS: Wrapped package, fish tank 3/4 full of water, 15-20 kinds
of pop (full), Nail in the pail problem

COMMENTS: This was my first experience of asking stores for supplies. I
was really surprised when I was allowed to borrow as many pop cans as I ·
wanted. The refrigerated cans worked really well. the kids bought into
the coldness as the cause until several didn't float. Weird thing happened
with the 7 up cans, they floated about half-way, unlike any of the other
sugar filled pops. Kids were very interested in this. Discussion branched
off on this topic.
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[E~[RflrH ©C~[E[N](C[E lrE©©0[N] [P[LAlNJ©
Ol83J #2
OBJECTIVE: For the class to be able to demonstrate an understanding of
the Metric system.
CUE SET: How many of you watched the Olympics?
measured? Compare this to our Track meets.

How are things

METHOD: Introduce Meter-Liter-Gram as standard units (SI) for LengthVolume-Mass and also define these terms.

Introduce prefixes:

Kilo-H ecto-Deka-Deci-Ce nti-M ill i

Length: Measures distance using the Meter. Equal to 39.4 inches
Volume: Measures how much something holds using the Liter. Equal to 1.1
quarts.
Mass: Measures the amount of space an object occupies using the Gram.
One gram is equal to about 1 raisin and 1kg = 2.2 pounds.
Show film

"Meter-Liter-Grams"

ASSIGNMENT: Read pages14-16 in Science book and complete the Metric
Assignment. See appendix C-19.
MATERIALS: Metric Chart, Meter stick, Liter container, a Gram and
Kilogram weight, and the Metric Assignment.
COMMENTS: Students had a hard time grasping the prefixes at first. The
film helped clear up some of the confusion. Students complained about
why they had to learn this system when they don't use it. Talked about the
rest of the world, including Canada, and worked on the simplicity of this
system compared to ours. This simplicity came to light after measuring
things in both systems. All in all student understanding w::,,s high,
eventually!! A student brought up a good point and I agree, that one good
use of metrics will be in the students wood working projects. The student
thought that this system is a lot easier to measure a given length more so
then fractions are.

25

[Effe\rRlH ©C~[E[N](C[E llE~©O[N] PlAlNJ©
0 ~J # 3 ffe\[NHD 5
OBJECTIVE: For the class to be able to identify and describe the parts of
an atom, and using that knowledge, explain how elements and compounds
are formed and how they differ.
CUE SET:

Ask "What makes up the World"?

METHOD: Vocabulary: Proton, Neutron, Electron, Nucleus, Element,
Molecule, and Compound

Use an atom model to explain and identify each atom part.
Explain how the number of protons determines the element. All atoms
with the same number of protons are the same element. Give examples of
some common elements. 90 in nature and 16 man made. Use a Periodic
Chart to show the elements.
Use a chemical reaction to show how elements can combine into a
compound. List several common compounds.
ASSIGNMENT:
p-127.

Read pages 124-126.

Complete the model activity on

MATERIALS: Periodic Chart, Atom model, construction paper, paper
plates, compass, ruler, and glue.
COMMENTS: The students tended to catch on quickly to the lesson after
the vocabulary was completely understood. The chemical reaction was
very effective. I used two clear chemicals and got a bright yellow solid
when mixed. Students seemed nervous to learn that salt came from such
"gross" stuff. The book activity was hard for them to follow, so I lead
those that needed it through the first one. No problems after that.
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Effe\~u[H] SC~ ElNJCE lESSOlNJ fJlAlNJS
OlSJ # ~
OBJECTIVE:
Laws.

For the class to be able to describe and explain Newton's

CUE SET: Have a balloon rocket and ask the class what will happen when
I let go of the balloon. Ask why??
METHOD: Read page 79 in the book. Write out the three laws and one
example of each.

Discuss the three laws:
1-0bjects continue moving or resting as they have been moving or resting,
unless acted on.
2-When a force acts on. an object, the object will change speed, direction,
or both.
3-For every action there is an opposite and equal reaction.
Make sure students understand about friction .
ASSIGNMENT: Make bottle rockets for launch (See appendix C-3) and
have students explain Newton's Laws and how they apply to the rockets
and to space travel.
MATERIALS: Film "Newton's Laws", Rocket launcher, 2 liter bottles (one
for each student), ballon rocket, and bottle decorating supplies
COMMENTS: The kids loved the rockets, eventhough they did get a little
wet!! They also came up with several good examples of the Laws and
brought in some toys that demonstrated these laws. I feel that this was
an easy lesson to comprehend because of all the hands on activities
available. I showed the film "Newton's Laws" as a review. The film was
old, but covered the material effectively.
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[Effe\[Rrr~ SC~[ENC[E l[E~SON [P[lA[N]~
OBJ tlJ ®>
OBJECTIVE: For the class to understand and explain the three ways that
heat is transferred.
CUE SET: Measure the temperature at the top of the room and on the
floor. What do you think will be the difference?
METHOD: Watch the movie "Heat: Molecules in Motion"
Define convection, conduction, and radiation.

Boil water with saw dust in it to show convection current.
Using the example above, ask how did the water get hot?
heat through the glass.

Conduction of

Use the radiators in class to demonstrate radiation
Introduce activity on convection (See appendix C-2).
ASSIGNMENT: Read pages 310-313. Answer questions on p-313.
Complete the convection activity. Come up with two examples of the
three kinds of heat transfer that were not used in your readings.
MATERIALS: Glass pan, water, gas burner, saw dust, plastic trays, and.
food coloring
COMMENTS: The film was older, but still showed some good examples.
The kids used a lot of these for their assignments. The demonstrations
went well, needed to talk about safety rules before I started. The activity
went well, except Kurt knocked his tray over. Oh well, the rest of the
class enjoyed it. Next time I need to shorten the activity or the movie,
the lesson took too long.
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EXTENSIONS FOR UNIT ONE
1-01-Complete the scietific method process for determining what is in
the wrapped box on my desk. One extra point will be given if you are
correct.
1-02-Complete the nail in the pan activity. One point for each different
solution that you can come up with (See appendix C-1 ).
1-03-Construct your own mystery box like in extension #1.
class.

Try it on the

1-04-Complete the match footprints to animals activity in the National
Science and Technology Week 1992-93 magazine.
1-05-Complete the activities on p-23-24 of your activity book.
1-06-Write a 1-2 paged report on John Wesley Powell and/or James
Hutton.
1-07-Draw and compute the area of the basketball court in meters and
centimeters. Also include each figure on the court as separate problems.
1-08-Find the average weight and height in Metrics for the students in the
class.
1 -09-Complete the activity on p-1 7 in your Science book. ·
1-10-Bring in five different metric labels from products at your home.
Briefly explain what they measure.
1-11-Complete the activity on p-127 in your Science book.
complete that same activity for different elements.

You can also

1-12-Use the molecule building kit tc ~onstruct three different atoms.
1-13-Explain three examples of each of Newton's Laws.
1-14-Complete up to two of these activities: Bottle Rockets; Balloon
Rockets; Legg Egg Lab (See appendix C-3, 4, and 5).
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1-15-Complete the atoms and molecules activity (See appendix C-6) .
1-16-Fill in a copy of the Periodic Chart for elements and explain what
the numbers mean for three elements.
1-17-Combine the two sets of mystery chemicals.
explain the results.

Describe and try to

1-18-Complete the observing convection in water activity
(See appendix C-2).
1-19-Complete the hot air expands activity (See appendix C-7).
1-20-Complete the activity on p-314-315 of your Science book.
1-21-See the movie list for this unit, choose any movie to watch and
write a summary of what you saw and how you would rate the film from
one, being the best, to five. Please explain your rating. These films have
to be ordered so see me right away.
1-22-Make a crossword puzzle or word find, with a key, using vocabulary
from this unit. Give it to some interested classmates. Be sure to correct
their work.
1-23-Think of an extension of your own.

Check with me before starting.
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UNIT ONE TEST
1-State the Scientific Method. Then use this method to figure out what is
in the mystery box on my desk. Be sure to label each part of the method in
your guessing.

2-Define and give the Metric Si's for the following:
Mass:
Length:
Volume:
3-Convert the following measurements to the given units:
A-3m to cm
B-350cl to L
C-1500mg to cg
4-List the best possible measuring unit for the following:
A-Water in a swimming pool
B-Distance to Goldendale
C-Your weight
5-Diagram and label the parts of an atom.

31

6-Explain each of Newton's Laws, and give an example of each.

7-Explain the difference between an element and a compound.
for naming a compound.

Extra credit

8-Define and diagram the three different types of heat transference.

)
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UNIT ONE TEST II
1-Explain each of Newton's Laws, and give an example of each.

2-Explain the difference between an element and a compound.
for naming a compound.

Extra credit

3-Define and diagram the three different types of heat transference.State
the Scientific Method. Then use this method to figure out what is in the
mystery box on my desk. Be sure to label each part of the method in your
guessing.

4-Define and give the Metric Si's for the following:
Mass:
Length:
Volume:
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5-Convert the following measurements to the given units:
A-Sm to cm
B-550cl to L
C-150mg to cg

6-List the best possible measuring unit for the following:
A-Gas in a car's tank
B-Distance to Yakima
C-Your weight

?-Diagram and label the parts of an atom.

)
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UNIT TWO
ASTRONOMY
OBJ 7

- To be able to explain the basic terminology and concepts of
Astronomy

OBJ 8

- To be able to describe the parts of the sun and what causes
solar eclipses

OBJ 9

- To be able to describe the differences between stars

OBJ 10 - To be able to name the planets in order and describe the
movement of the planets by size and periods
OBJ 11

- To be able to describe and diagram the Moon's phases and
the cause of lunar eclipses
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[Effe\~lr~ SC~rElNJCrE lrE§§O[N]
O~JHEClr~VrE # 1

f>~[N]§

OBJECTIVE: To be able to define and explain the basic terminology and
concepts of astronomy.
CUE SET: Show a video of the Space Shuttle blasting off. Ask what does
this show.
METHOD: Hand out the vocabulary sheet. Then watch the film "Newton's
Laws". After the film, discuss and use the following demonstrations for
Newton's Laws:
1- Roll a ball on the floor. Discuss why it stops and why it shouldn't.
2- Have four students hold an edge of a sheet. Throw an egg easily into it
and talk about the results.
3- Blow up a balloon and release it. Notice the results.
After obtaining an understanding of Newton, have the students define the
words on their vocabulary sheets (See appendix C-8).
ASSIGNMENT: Complete the vocabulary sheet, and in paragraph form
explain in their own words what Newton's three laws are and one other
example of each found in nature.
MATERIALS: The film "Newton's Laws", a sheet, an egg, a balloon, space
shuttle video, and the vocabulary assignment.
COMMENTS: The lesson went well and the film went over well. The
discussion really branched out well when I rolled the ball across the floor.
Friction came up as the cause for stopping. The discussion then went to
more frictionless surfaces like ice, a pool table, and finally space,
discussed these for law one. These examples really seemed to tie it down.
I was nervous with the egg experiment, just for immaturity reasons, so
next time it will be hard boiled. Again for immaturity reasons the
students enjoyed the balloon. Kids really enjoyed the space shuttle video.
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OBJECTIVE: For the students to be able to describe the parts of the sun,
using the correct names, and to describe how a solar eclipse occurs.
CUE SET: Ask the students to predict how many Earths would fit inside
the sun. Right answer is one million .
METHOD: Have students read pages 44-46 in their books. Have the words
sunspot, corona, sunspot cycle, solar flare, aurora, and solar eclipse.

Discuss the vocabulary and have students draw and label a picture of the
sun including tempatures. Talk about the danger of viewing the sun
directly, and how you can safely do it.
Make a transparency of an eclipse, show it to the class and discuss. Also
handout and explain the ditto on eclipses. See p-7 in their activity book.
ASSIGNMENT: Complete the questions on p-47 in their Science books.
Divide into groups of four to view the sunspot telescope. Draw and
describe what they saw.
MATERIALS:
telescope.

Transparency of a solar eclipse, eclipse dittos, and sunspot

COMMENTS: This lesson went really fast. Need to lengthen with a
movie??? Although we did have some time to work on extensions. Tried
to encourage the extension dealing with the sun. The students are
realizing the importance of extensions and really worked hard for the
remaining time. Also, I was able to do an informal review with two
students and did some reinforcing activities with them on Newton's laws .
I was really lucky to check out the sunspot telescope from the
observatory. The kids liked the telescope.
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OBJECTIVE: For the students to be able to explain the differences
between stars.
CUE SET: Draw a picture of the Big Dipper on the board.
what it is and what it is called.

Ask students

METHOD: Have students read pages 48-49 in their book, looking for an
explanation of why stars shine. Discuss fusion.
Next have students read pages 50-51, looking for the four differences
between stars. Also, what is the main sequence? Discuss.
ASSIGNMENT: Have students read and complete the questions on p-53 in
their Science books and the star ditto on p-8 in their activity book. Then
they can complete the star graphing activity on p-54 in their Science
books.
MATERIALS:

White paper, colored pencils, and star ditto.

COMMENTS: The lesson started out very slowly, but after beating around
the differences in stars for awhile things got better. The activity really
helped focus the objective. Broke the news about our field trip to the
observatory. I explained what we would see, and handed out the
permission slips. Students seemed excited. I explained that the
observatory was the largest telescope open to the public in the U.S., and
tried to encourage students to visit the observatory at night. We had a
good discussion about who had been to the observatory and what they had
seen. I was surprised to find out that about 1/3 of the class had already
been there.
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[E~[Rnr~ ©C~[E[N](C[E llE©©OlNJ [Plffe\[N]©
Ol8JJlECl~VlE #1 (0)
OBJECTIVE: For the students to be able to name the planets in order, and
be able to compare the planets by size and periods.
CUE SET:

Brainstorm the names of the planets .

METHOD: Introduce the use of memorization devices by having the class
invent a sentence where each word starts with the letter of a planet,
keeping the planets in order from the sun.

Hand out the planet ditto (p-14 in their activity book) and have the
students start reading pages 82-95 and filling in the ditto.
While students are working on the ditto, complete the lunar eclipse
activity. This activity needs a spot light, a student in a chair, and a
stryofoam ball stuck on a pencil. The spot light represents the sun, the
student represents the earth, and the ball is the moon. The student holds
the ball straight out and slowly moves the ball in a circle, noticing the
shadow on the ball. This shows the reason behind the different shapes for
the moon.
ASSIGNMENT:
MATERIALS:

Complete the ditto and the moon activity.
A spot light, styrofoam ball, and planet ditto .

COMMENTS: The sentences went really well. The kids really enjoyed it.
need to incorporate more of this. The planet ditto took longer than I
thought, so I needed to go" into another day. The students were surprised
when we reviewed the sentences on the planets, and found that the names
were easy. My favorite sentence came from Karen Riebe, it was "My very
eerie monster, James, sat under Nancy's plate". Using the time that the
students were working on to complete the ditto worked well. I hope that
this activity will help as a review for lesson eleven.

39

[Effe\~u~ ©C~[E[N](C[E llE©©OlNJ f>lA[N]©
O~JlECl~VlE #11
OBJECTIVE: For the students to be able to explain and diagram the phases
of the moon and lunar eclipses.
CUE SET: Show the students the poster of Neil Armstrong's footprint on
the moon and ask what it is. See if any know his famous words. If not
offer extra credit for someone to find out.
METHOD: Briefly review the moon activity from last lesson.
Write on the board the terms: Gibbous, Crescent, New Moon, Full Moon.

Explain these terms and use the example from the activity.
Have students read pages 84-85 in their books and complete the ditto on
the moon. In their reading's, have the students diagram in their notes a
lunar eclipse.
ASSIGNMENT:
MATERIALS:

Complete the ditto on the moon.
Moon ditto, moon landing video, and footprint poster.

COMMENTS: Showed the moon landing video with no volume so the
students could still get the extra credit. The class seemed to view the
video as a bad tv show and not as anything important. Hard to please the
MTV generation. Had a discussion about the moon's period being 29.5 days,
and I tried to link it to some of our reading books about Indians. The
Native American in my class seemed excited to explain this time frame to
the class. Have gotten several comments from students about how they
have been using the sun-moon-earth positions by the shape of the moon to
tell their parents, so I guess the moon activity was successful.
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EXTENSIONS FOR -UNIT TWO
2-01-Write a research paper on Halley's Comet. Include when it last
appeared and when it will next appear. For extra points research Mark
Twain's connection with the Comet.
2-02-Research, diagram, and explain the location of four constellations .
2-03-Complete the activity on p-81 in your Science book.
2-04-Research, design and make an eclipse box.
2-05-ln the earl 1980's, Goldendale was one of the best spots in the world
to view the Solar eclipse. Research and find out what happened and why.
2-06-Research, design and make a sunspot viewer.
2-07-Find and explain about the star closest to Earth.
2-08-Complete the activity on p-54 in your Science book.
2-09-Complete the Constellations out of Coffee Cans activity
(See appendix C-9).
2-10-Make several planet sentences like the one in class.
one into a poster.
2-11-Research how the planets got their names.
you feel the names are appropriate.

Make the best

Explain and include if

2-12-Write NASA for information on the planets or space programs.
sure your request is typed and includes proper letter format.

Make

2-13-Research and explain any of NASA's space exploration programs.
Include what their objective was and when that objective will be met.
appropriate, include a diagram of the program's path through the solar
system.
2-14-Construct a mobile of the planets, including all moons.

If
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2-15-Complete the activity on p-98 in your Science book.
2-16-Using everyday objects such as golf balls, find objects that show
the comparative sizes of the planets. Be sure to label each planet.
2-17-For the length of the unit, nightly draw the shape of the moon.
sure to label each drawing with the time and date.

Be

2-18-Construct a model that shows the Earth-Sun-Moon. Extra points for
explaining and demonstrating the proper movements and relationships
between the three.
2-19-See the movie list for this unit, choose any movie to watch and
write a summary of what you saw and how you would rate the film from
one, being the best, to five. Please explain your rating. These films have
to be ordered so see me right away.
2-20-Think of an extension of your own.

Check with me before starting .

2-21-Check with me about tutoring some of the others on certain
subjects.
2-22-Make a crossword puzzle or word find, with a key, using vocabulary
from this unit. Give it to some interested classmates. Be sure to correct
their work.
2-23-Do the activity on p-43 in your Science book.
2-24-Look up the Hubble telescope in the February 1994 edition of the
Current Science magazine. Read the article and write a report on the
problems the telescope had and the way it was fixed. Also include what
the goals for the project are.
2-25-Complete the planetary weight watchers activity
(See appendix C-10).
2-26-Research to find the symbols for each planet. Draw and label each
symbol.
2-27-Visit the observatory with your parents. Write an explanation of
what you saw and have your parents sign it.
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UNIT TWO TEST
ASTRONOMY
1-Define three of the following terms:
Light year, big bang theory, parallax, black hole, asteroid, or meteoroid.

2-Draw and label the Sun's parts.

Include temperatures in your diagram.

3-What are the three characteristics of stars and what do they mean?

4-Name the planets in order from the Sun.

5-Give a description of any two planets.
and any other misc. information.

Include position, size, period,
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6-What are Kepler's laws?

7-Draw and label the phases of the Moon. Include in your diagram the
position of the Earth, Moon, and Sun. Remember the pencil and ball
activity.

8-What is an eclipse?
important bodies.

Diagram either a solar or lunar eclipse.

Label all
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UNIT TWO TEST II
ASTRONOMY
1-Define four of the following terms:
Light year, big bang theory, parallax, black hole, asteroid, or meteoroid.

2-What is an eclipse?
important bodies.

Diagram either a solar or lunar eclipse.

3-Draw and label the Sun's parts.

Label all

Include temperatures in your diagram.

4-Name the planets in order from the Sun .

5-Give a description of any two planets.
and any other misc. information.

Include position, size, period,
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6-What are Kepler's laws?

7-Draw and label the phases of the Moon. Include in your diagram the
position of the Earth, Moon, and Sun. Remember the pencil and ball
activity.

8-What are the three characteristics of stars and what do they mean?

)

)
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UNIT THREE
THE EARTH
OBJ 12 - To be able to describe and diagram the layers of the earth

OBJ 13 - To be able to describe the Earth's magnetic field and gravity

OBJ 14 - To be able to demonstrate use and knowledge of lat/long to find
any given place on the map

OBJ 15 - To be able to demonstrate knowledge of time zones/lDL
OBJ 16 - To be able to understand the theories of plate tectonics
and continental drift
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OBJECTIVE: For the students to be able to describe and diagram the
layers of the earth.
CUE SET:

How would you describe the earth to an alien?

METHOD: Have the students read pages 108-109 in their books, looking to
answer how many layers are in the Earth and what they are called. Add
notes to their objective sheets.

Go over each layer to check for understanding. Next give each student a
half of a stryofoam ball. Say that the ball represents the Earth cut in half.
Have students color in each region on the ball that corresponds to the
Earth's layers. When completed, have the students start on the ditto
assignment.
Hang the balls from the ceiling when students have completed the
assignment.
ASSIGNMENT: Have the students complete the ball assignment and ditto
sheets (see p-17 and 18 in the activity book).
MATERIALS: Stryofoam balls cut in half, one for each student.
sheet assignment.

The ditto

COMMENTS: Both the students and I liked the ball assignment. As always
some tried very hard to do the activity well, while others??? I think
between the book, activity, discussion, and dittos the students should
understand the layers. Was asked an interesting theological question
relating to how the temperature increases the further you go down inside
-the earth. The student wanted to know if that is where the origination of
hell came from? How do you answer that??
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OBJECTIVE: For the students to be able to describe and explain the
Earth's magnetic field and gravity.
CUE SET:
not why?

Ask the students if they weigh the same wherever they go?

If

METHOD: Watch the film "Earth: Its Magnetic Fields". After the film be
sure and check for understanding of the concepts of poles, magnetic
reversal, magnetosphere, and compasses.
Next write the words mass and weight on the board. Ask students to
define them. Be sure to explain the difference between the two. Use a
student's weight on the earth and moon as an example.
While students are working on their assignments, have them come back in
desk partners to work on the magnet activity. The activity needs a bar
magnet, a sheet of paper, and iron filings. The students put the paper over
the magnet and sprinkle the filings around the magnet. They will see a
representation of a magnetosphere.
ASSIGNMENT: Have the students read pages 110-111 and 114-115 and
complete a chart on how much they would weigh on each planet. Also the
students are to complete the activity on magnets at the back table
MATERIALS: The film, two bar magnets, paper, iron filings, and ditto
sheet.
COMMENTS: The film was more than was needed to cover the objective,
but I guess it is better to have too much than too little. It took a little
more time to cover weight and mass than I thought, but they eventually
got the concept. Next time I will complete the magnet activity en the
overhead, although it worked okay having the students come to the back,
the students would have rather just played with the magnets. The planet
weight activity was a good review as we quickly named the planets from
our previous class memory sentence "My very eerie monster James, sat
under Nancy's plate".
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OBJECTIVE: For the students to be able to locate or name any place on a
map by using latitude and longitude.
CUE SET: Write on the board 47N 122W. Ask the students what this is .
The latitude and longitude for Seattle, WA.
METHOD: Put up an overhead of a four coordinate graph used in math.
Place several points on the graph and ask students for the coordinates.

Next use the same coordinate graph and ask students how they could use
this for finding places on the earth. Hopefully they will come up with
directions for the four coordinates.
Next put up an overhead of the four coordinate graph using directions.
Again locate several points using directions.
Finally have students define latitude, longitude, and degrees. Have them
use their atlas and locate a city in each quadrant by latitude and longitude.
ASSIGNMENT: Make a class list of ten cities that the students would
most like to visit in the world. When the list is done have the students
find each city's latitude and longitude.
MATERIALS: Overhead projector and overhead transparencies of a four
coordinate system and of directions. Access to class set of atlases.
COMMENTS: From past experience this has been a difficult concept tor
the students to master. However, I was shown this technique of relating
the skill of math graphing to latitude and longitude and the transference
of learning was remarkable. All students caught on much taster than I had
anticipated. I was going to show a film on this as well, but felt that :
didn't need it. One student brught in an atlas that broke lat/long into
minutes. He was proud of his ability to get as accurate as the MacGlobe
program on our computers. I later had the students use the computer to
find out how accurate they has been.
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OBJECTIVE: For the student to be able to use the knowledge of time zones and the
International Date Line to be able to give the correct time and date from any given
starting time and point.
CUE SET: Is it the same time everywhere? Ask for examples from the student's
experiences.
METHOD: Write the terms time zone, IDL, and circle on the board . Have the class
define them.
Next ask how many time zones there are. Answer 24. Now compare the
knowledge of time zones to circles and try to come up with how many degrees are in
each time zone. Answer 15.
Compare how time is different as you move from one zone to the next. Use
Washington and the East Coast as the example.

When students understand these concepts, have them make a time zone by doing the
following:
1-Use a pop can and cut out a piece of paper that is the same height and that just
long enough to wrap around the can.
2-Divide the paper into 24 even columns.
3-Draw 23 equally spaced lines across the paper.
4-Tape the paper around the can.
5-Label the can from O to 180 in one direction, and starting from the zero line from
15 to 165 in the other direction. Notice that there is only one zero and 180 line.
6-Label the Prime Meridian and IDL, as well as East and West.
Use the can as an aid for the students to work on times and dating.
ASSIGNMENT: Finish the time zone activity and practice by labeling six points on
their can with the letters A-F. Then assign a starting time and date for each point.
Then assign an ending point. Quiz at least two classmates on your time zone have
them sign their answers. An example question would be: If it is April 1st at 2:00 pm
at point C, what is the time and date at 165 degrees West?
MATERIALS: A pop can and paper.
COMMENTS: This activity was really hectic!! The students took a lot more time
completing the can activity than I expected. I really need to sharpen the directions
even more. The quizzing was a good concept and once I set the behavior boundaries
a little tighter, it went fine. I felt that the lesson went well.
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OBJECTIVE: For the students to understand the theories of plate
tectonics and continental drift.
CUE SET: Put an overhead of Pangea up, and ask the students what this is
or looks like?
METHOD:

Define pangea, plates, convection, and ridges.

Have the students read pages 190-197 in their books adding to their notes.
Complete the activity on plates and their boundaries.
Next, ask the class for an explanation of how the plates move. Answer
convection. Then demonstrate a convection current by boiling water with
saw dust in it. The saw dust shows the convection currents. Use this as
an explanation of how the plates move.
Then discuss the three types of plate boundaries:
fault and explain what happens at all three.

spreading, colliding, and

ASSIGNMENT: Have the students complete the activities on Pangea and
on plates. When completed have the students calculate how long it would
take a plate to move one mile, 100 miles, and 1000 miles if the plate
moves an average of two inches a year.
MATERIALS: Overhead of Pangea, ditto activity of Pangea and plates, a
beaker of water, saw dust, and a hot plate.
COMMENTS: This lesson had to be broken into two days. The amount we
covered took longer than expected. The Pangea assignment the students
really liked, they had earlier come up with how Mr. Wegner could support
his theory by fossils, and immediateiy so.w how Africa and S. America fit.
However, the plate assignment didn't go over as well. This assignment
was "boring". I will look to find a better one. Students also have a hard
time grasping a concept like plate movement when the plate will move
roughly ten feet in their lifetime. Geologic time has no meaning for them.
A year is a long time in their lives not a million years.
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EXTENSIONS FOR UNIT THREE
3-01-Complete a model of the earth, labeling all parts .
3-02-Make a poster representing the seasons with the sun in the middle
and the earth in various positions around the sun. Be sure to label.
3-03-Complete the "Finding direction" activity in the National Science and
Technology Week 1992-93 magazine.
3-04-Complete the "Two colliding plates" activity on p-14 in your
activity book.
3-05-Complete any or all of the three activities entitled "Plate tectonics"
(See appendix C-24).
3-06-Complete the "Magma convection" activity (See appendix C-25).
3-07-Complete the "Seeing the unseen" activity in the National Science
and Technology Week 1992-93 magazine.
3-08-Research the history of magnets.
class.

Write a report to present to the

3-09-Calculate and chart the temperature in the crust from 0-1000
meters assuming a two degree increase per 100 meters. Start at 20
degrees celcius.
3-10-Construct and explain a working compass .
3-11-Complete the activity on p-112 in your Science book.
3-12-ldentify and label by latitude and longitude the farthest points
north, south, east, and west in the U.S ..
3-13-Complete the activity on p-119 in your Science book .
3-14-Write a research paper on James Van Allen and present it to the
class.
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3-15-Develop a quiz for the class on latitude and longitude of ten cities in
the world. Give the students a starting time somewhere in the world and
have students give latitude and longitude and correct time of day for each
city. Prepare an answer key and correct all quizzes.
Students taking your
quiz can also earn points.
3-16-Complete the activity on p-201 in your Science book.
3-17-See the movie list for this unit, choose any movie to watch and
write a summary of what you saw and how you would rate the film from
one, being the best, to five. Please explain your rating. These films have
to be ordered so see me right away.
3-18-Think of an extension of your own.

Check with me before starting.

3-19-Complete the "Plate collision" ditto on p-28 in your activity book.
3-20-Make a crossword puzzle or word find, with a key, using vocabulary
from this unit. Give it to some interested classmates. Be sure to correct
their work.
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1-Using the circle as the Earth, divide it into the appropriate layers.
write a brief description of each layer.

2-Define the following:
Mass:
Weight:
Gravity:

3-What are the zero degree lines of latitude and longitude called?

4-Explain how the Earth acts like a magnet

Also
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5-Find the latitude and longitude of the following cities.
the directions. Use your atlas.

Be sure to label

A-Paris, France
B-Sydney, Australia
C-Rio de Janerio, Brazil
D-Vancouver, British Columbia

6-Find the proper time under the following conditions:
East 60 2 pm time at West 30
West 150 1 am time at East 15
East 45 7 am time at West 45

7-Describe the relationship between time and longitude as you go either
direction.

8-What is Pangea? How does this theory explain today's position of the
continents? Explain completely.
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1-Using the circle as the Earth, divide it into the appropriate layers.
write a brief description of each layer.

Also

2-Define the following:
Mass:
Weight:
Gravity:

3-What is Pangea? How does this theory explain today's position of the
continents? Explain completely.

4-What are the zero degree lines of latitude and longitude called?
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5-Find the latitude and longitude of the following cities .
the directions. Use your atlas.

Be sure to label

A-London, England
B-Canberra, Australia
C-Brasilia, Brazil
D-Vancouver, British Columbia

6-Find the proper time under the following conditions:
East 45 2 pm time at West 30
West 105 1 am time at East 15
East 75 7 am time at West 45

?-Describe the relationship between time and longitude as you go either
direction.

8-Explain how the Earth acts like a magnet

J
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UNIT FOUR
WEATHERING
OBJ 17 - To be able to understand the terms uniform processes
and superposition as related to the earth

OBJ 18 - To be able to understand the causes and measurements of
earthquakes and how to compute an epicenter

OBJ 19 - To be able to understand how volcanoes are formed and the
four different types of volcanic cones

OBJ 20 - To be able to understand and trace the water cycle

OBJ 21

- To be able to understand the causes and effects of
weathering
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OBJECTIVE: For the students to understand the concepts of uniform
processes and superposition.
CUE SET: Show a video of the surf pounding on the beach.
what forces that change the earth.

Brainstorm

METHOD: Using the list from the cue set, try to find what these terms
have in common. The class came up with erosion and natural forces.

Ask the question on why is it important to say that these actions and only
these actions occurred in the past. A student answered because "we
wouldn't know what these things were if they were different".
Define uniform processes.
Briefly explain how sedimentary rocks are formed by demonstrating
weathering on a cliff. What happens to the rocks as they break off the
cliff? Continue this process. Ask the class where the oldest rocks are?
Newest?
Define superposition.
Watch the film "Earth:

Changes in its surface".

ASSIGNMENT: Answer the questions on p-167 in their book.
notes to their objective sheets.

Also add the

MATERIALS: The film and the surf video.
COMMENTS: The lesson went okay but fast. The movie helped lengthen
the lesson, and was a good visual representation of the class discussions.
I need to find a good activity somewhere. I offered extension credit for a
video of the gorge demonstrating weathering and layering. Eventually had
one student bring it in.
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OBJECTIVE: To be able to understand and describe the causes and
measurements of earthquakes, and to be able to compute the epicenter of a
quake.
CUE SET:

Show a video of the San Francisco quake of 1989.

Discuss.

METHOD: Show the film "Earthquakes and Volcanoes". Have students add
to their notes the following: How do earthquakes occur, how are they
measured, and how do you find the epicenter.

Discuss the objectives with the class.
Show the slides from the great Alaska quake.

Discuss with Mrs. Barthlow.

Discuss and work out an example of how to find the epicenter of a quake.
ASSIGNMENT: Complete the dittos on earthquakes and complete the
activity on page 215 in the book.
MATERIALS:
dittos.

Film, video on San Francisco quake, Alaska slides, and

COMMENTS: The video that I had recorded from the San Fran quake the
previous year was really great. The extensive damage impressed even the
kids. Also I was lucky enough to teach with a lady (MRS. Barthlow) that
was in Alaska at the time of their big quake. She had a slide show and
talked to my class about her experiences. They were impressed. I also
had obtained a copy of the seismograph tape from the SF earthquake from
another teacher, and showed it to the class. It showed obvious examples
of the different waves travelling through the crust. This part was not an
objective. The students ! think came out a little awed by earthquakes. .
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OBJECTIVE: For the students to understand how volcanoes are formed
and the four different types of cones a volcano may have.
CUE SET:

Show a video on the eruption of Mt. St. Helens.

METHOD: Finish the film "Earthquakes and Volcanoes". Have the students
look to add to their notes any information on their lesson objective. They
should be able to answer them all. Also have them look for one example
each of the four kinds of cones. Discuss.

Have the students read pages 216-221. Discuss the four types of cones
and elicit examples. Use Mt. St. Helens as an example of a composite cone.
Discuss any memories the students may have. Then hand out the
background info sheet. Be sure to point out that the cause was an
earthquake.

ASSIGNMENT: Read the Mt. St. Helens background sheet, then draw a
diagram of the four phases of the blast. When done, have the students
make a clay model of one of the four types of volcanoes.
MATERIALS: Film, video on St. Helens, background info, and clay.
COMMENTS: Ended up trying to do too much in one day and extended it to
two. I think an update from St. Helens would take some of the repetition
out of it. Found a magazine with great lava pictures from Hawaii in it.
The kids liked these. Used vinegar and baking soda to put in the cones to
simulate an eruption. Not very realistic, but messy enough for the kids to
enjoy it. Due to our proximity to Mt. St. Helens, had a good discussion
about what you used to be able to see and what you can see now. In the
unit review I will link in the Pacific Ring of Fire with the volcanoes.
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OBJECTIVE:

To be able to understand and trace the water cycle.

CUE SET: What is the rain shadow in Washington State?
example of?
METHOD: Write the following terms on the board:
vapor, evaporation, and dew. Define and discuss.

What is this an

condensation, water

Draw a diagram of the water cycle starting from the ocean until the water
flows back into the ocean.
Watch the film "Water the Common Necessity".

Discuss.

ASSIGNMENT: Complete the questions on p-327 in the book. Then draw
the water cycle as related to the rain shadow in Washington. Also answer
the question: If the ocean is the source of the water cycle, then why is
rain not salty?
MATERIALS: Film.
COMMENTS: This was a very easy concept for the students. They told me
that they had covered this before in several grades and subjects, and
surprisingly including my PNW class. This makes me wonder about the
necessity of the film. Was kind of surprised to read the answers to the
rain being salty question, several kids had no answer for it. Took those
kids aside and had them boil salt water and observe what was left. They
understood after that and gave them extension points for the experiment.
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OBJECTIVE: For students to understand the causes and· effects of
physical and chemical weathering.
CUE SET:

What causes pot holes.

Answer weathering.

METHOD: Have the students read pages 247-250. They need to be able to
define and explain chemical and physical weathering. Discuss.

Take a walk around the school. Have the students complete the ditto on
weathering using the examples that they see.
Discuss what types of things weather easily or more difficulty.
Watch the film "Weathering Erosion".

Discuss.

ASSIGNMENT: Complete the ditto on weathering. In paragraph form, list
and explain three other locations where weathering is taking place around
us. Try to be creative.
MATERIALS:

Film and dittos.

COMMENTS: Living in a farm area and right in the middle of the Columbia
Gorge, weathering was an easy topic for the students to grasp. Used- the
video of the Gorge that a student brought in for superposition to try to
figure out what kind of weathering was taking place. Also the school
itself is a brick building over seventy years old, so weathering was again
evident and becoming a problem. Would like to try freezing rocks next
time to show physical weathering. Students were surprised that plants
could break rocks.
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EXTENSIONS FOR UNIT FOUR
4-01-lnterview a person/people who have been in an Earthquake or whom
experienced the eruption of Mt. St. Helens. Write an article for the
newspaper about their experience.
4-02-Do the activity on p-215 in your Science book.
4-03-Present an oral report to the class on a well-known earthquake.
Find out interesting facts to report. Use the Reader's Guide if the quake is
a recent one. Also, check with Mrs. Barthlow about earthquakes.
4-04-Study careers related to the topics studied in this unit like a
seismologist, paleontologist, volcanologist, or others. Find out what they
do, training required, salary, and job availibility.
4-05-Research more about Mt. St. Helens. Give an oral report to the class
on what you found out. Look for newspaper articles that tell how we were
affected here in our area.
4-06-There are several different types of lava. Research and find out the
differences. Make a chart with drawings or samples.
4-07-Do the activity on p-225 in your Science book.
4-08-Build models of different kinds of volcanic cones. Read about and
list actual volcanoes around the world that are examples of each kind.
4-09-Read sections 24-3 and 24-4 in your Science book. Write a
comparision of weathering from human activities to weathering from
natural causes. List some examples that you can observe locally.
4-1 0-Look for evidence of weathering at home and at school. Describe
what you find, taking pictures where possible. Try to find examples
caused by several different agents.
4-11-lnterview someone who works for the county department. Find out
how weathering affects the roads and what preventive measures are
taken.
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4-12-Soak a piece of sandstone, limestone, or brick in water. Freeze it
overnight. Check to see if the freezing water has crumbled any rock.
Show the class.
4-13-Visit a cemetery. Examine headstones for evidence of weathering.
What kind of headstones have survived the best? The worst? Write a
report on what you found.
4-14-Find a rock with lichen on it. Scape some off and examine the rock
underneath. Bring the rock to class and share what you found.
4-15-Complete the ditto on volcanoes (See appendix C-26).
4-16-See the movie list for this unit, choose any movie to watch and
write a summary of what you saw and how you would rate the film from
one, being the best, to five. Please explain your rating. These films have
to be ordered so see me right away.
4-17-Think of an extension of your own.

Check with me before starting.

4-18-Complete the model of three faults activity on pages 17-19 in your
activity book
4-19-Complete the earthquake risk map on p-16 in your activity book.
4-20-Research Mt. Pinatubo.

Give a report to the class.

4-21-Find the September 1993 edition of Super Science in the library.
Write a report on what you learned in the article about volcanoes.
4-22-Find the February 26, 1993 edition of Current Science in the library.
Explain the "Emergency at Kilauea".
23-Complete the how wet is are planet activity (See appendix C-11 ).
4-24-Complete the activity on evaporation (See appendix C-12).
4-25-Complete the activities on erosion (See appendix C-13 and 14).
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The drawing above shows a cro:::s section of the earih's crust. Answer the following questions .
1. State the principle of sup erpc:, sition . - -- - -- - - - -- - - -- - - -- - - -- - - -

2. Which rock layer in the group labeled A is the oldest? - - - - - - - - - 3. Which rock layer in the grou ~ labeled B is the oldest? - - - -- - - - - 4. Which rock layer in the entire drawing probably formed first? - - - -- - - -5. Which rock layer in the entire drawing probably formed last? - -- -- - -- 6. What could have caused th e depressi on at point C? - - - - -- - - - -- -- - - -- - - 7. State the principle of uniform process. - -- -- - - - -- - - -- - -- -- - - - -- -

8. Notice the fossils in the rock layers. What do these fossils tell you about the history and location of this
cross section of the earth' s crust?--- -- - - -- - - - - - - -- - -- - - - -- -

9-Explain and diagram the water cycl.e.
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10-Define and give two examples of the following:
Physical Weathering
Chemical Weathering

. ~11-Explain how you find the epicenter of an earthquake. Show how you
would find the epicenter given the following data. Station A is 1000km
from the epicenter. Station B is 500 km and station C is 400 km from the
epicenter. Show your work.

12-What scale is used to measure the power of a quake?
jump from a four to a five mean in this system?

13-Diagram and label the types of volcanic cones.
Mt. St. Helen's is.

/

What does a

Label which one

68

(!JJOOOtY [p@(!JJ~ tY~®tY 00
WW~£1TG=a~~O~@
KEY
• •!'i

~
~

Limestone

D

Marble

•§

Sandstone

Shale

B

The drawing above shows a cross section of the earth's crust. Answer ,he following questions.
1. State the principle of superposition. - -- - - - - - - -- - - - - - - - - -- - - -- -

2. Which rock layer in the group labeled A is the oldest? - -- - - - -- 3. Which rock layer in the group labeled 8 is the oldest? - - - - -- - - 4. Which rock layer in the entire drawing probably formed first? _ _ __ _ _ _ __
5. Which rock layer in the entire drawing probably formed last? - - - -- - - - 6. What could have caused the depression at point C? - - - - - - - - - - - - - - -- -- - 7. State the principle of uniform process. - -- - - -- - - - - - -- - - - - - - - - - - -

8. Notice the fossils in the rock layers. What do these fossils tell you about the history and location of this
cross section of the earth's crust? - - -- - - - - - - - - -- -- - - -- - -- -- -

9-Explain and diagram the water cycle.
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10-Define and give two examples of the following:
Physical Weathering
Chemical Weathering
. -:-

11-Explain how you find the epicenter of an earthquake. Show how you
would find the epicenter given the following data. Station A is 2000km
from the epicenter. Station B is 1000 km and station C is 800 km from
the epicenter. Show your work.

12-What scale is used to measure the power of a quake?
jump from a four to a five mean in this system?

13-Diagram and label the types of volcanic cones.
Mt. St. Helen's is.

What does a

Label which one
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UNIT FIVE
ROCKS AND FOSSILS
OBJ 22 - To be able to identify and explain differences between
igneous, metamorphic, and sedimentary rocks

OBJ 23 - To be able to use, diagram, and understand the rock cycle

OBJ 24 - To be able to name and date the four periods of geologic time and
to put the appropriate living things in each era

OBJ 25 - To be able to use half-life, carbon dating, and index fossils as
dating techniques for fossils
OBJ 26

- To be able to define and explain the five ways that fossils form
and the importance of fossils in Earth Science

DATE
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_ _ _ _,_____,_R
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""''-'-n=s_·_ _ _ _ __ ...___ _ _ 1
_ _ _ __ T
-'-i'"m
""'"""""'e~ lin
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_ _ _ .._--'F
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_ _ _ - ~D
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Extensions
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[Effe\[Rrif~ ©C~[E[N](C[E l[E©©OlNJ rP~lNJ©
O~J[ECu~V[E # 22
OBJECTIVE: For the student to be able to explain and identify examples of the three
types of rocks .
CUE SET: Show an example of the three types of rocks and ask if anyone can name
them.
METHOD: Watch the film "Rocks and Minerals". Have the students take notes on the
objective.

After the film discuss igneous rocks, including crystal size. Have examples.
Discuss sedimentary rocks, including the three ways that they are formed. Include
that they are about 70% of the rocks around us.
Discuss metamorphic rocks, including that these rocks used to be something else.
Have students pay close attention to the root of each of the types, looking for clues
as to the meaning of the word.
Explain the tests for identification of rocks that were also covered in the movie.
Explain the following tests: hardness, streak, heft, luster, color, and special
properties.
ASSIGNMENT: Complete the r~ck identification activity on p-137 in the book and
the ditto on the three types of rocks.
MATERIALS: Film, examples of the three types of rocks, ditto, and the ten types of
rocks listed on p-137 in the book.
COMMENTS: The movie was an excellent aid to the students. It very carefully
explained and showed the types of rocks in actual settings in nature. The kids
commented that they could identify some rocks from the film as those they see
around their place. The rock id's went a little tougher. Stucents looking for exact
measurements on the tests, were frustrated when that didn't occur. However, like
the movie also said it isn't always easy. I did offer extension credit if a group was
able to identify all ten. Several groups were able to do so.
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[Effe\[Rf1f[H] ©C~lENClE llE©©ON PLAN©
Q[BJ[ECl~V[E #2~
OBJECTIVE: For the students to be able to diagram, follow, and
understand the rock cycle.
CUE SET:
METHOD:

Ask for the students to trace the life cycle of a salmon.
Ask what is the life cycle of a rock?

Can a rock die?

Place the word magma on the board in a circle. Explain that this is the
starting point on the life cycle. Ask how and what type of rock forms
from magma? Answer igneous. Put that in the next circle with cooling
connecting the two.
Continue along the same line until the cycle is complete.
all types of rocks can form any other type.

Make sure that

Show film "Rock Cycle".
ASSIGNMENT: Have students read pages 152 and 153. Then answer the
questions on p-153. Then complete the rock cycle ditto to turn in.
MATERIALS:
set.

Film, ditto and possibly a life cycle poster for use as a cue

COMMENTS: This lesson went so well so fast that I showed the film
eventhough I didn't think I needed to. The film had good animation and was
worth it. The students seemed to grasp this idea well. I liked the way the
cue set compared to the lesson, I had been skeptical. Also found that this
was a good review on lesson 22.
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[Effe\[Rrr~ §C ~ [E [N]C[E l[E §§(O)[N] ~lffe\[N] §

0[8)J[ECl~V[E #2~
OBJECTIVE: For the students to be able to name and date the four periods
of geologic time and to put the appropriate living things in each period.
CUE SET:

How old is the earth?

Answer 4.5 billion years.

METHOD: Have the students read pages 172-176 in the book.
answer the objective in their notes.

Have them

Discuss and date each period. Include years and a life form for each era.
Use the overhead transparencies.
Introduce the time line activity.
ASSIGNMENT:

Have students complete the time line activity.

MATERIALS: Time line activity dittos, overhead projector, overhead
transparencies, scissors, adding machine tape, and scotch tape.
COMMENTS: The activity really helped the kids start to put into
perspective the vastness of time that has passed on earth. As I
commented on before, to the student a year is a long time, let alone 4.5
billion years. The 4.5 meters of adding tape used in the activity had a
scale of one million years for each millimeter. The kids started to fathom
time a little better. We had a good discussion on how the scientists broke
up this length of time into eras. The class came up with some pretty good
reasons why.
I then tried to compare the age of the earth to a 24 hour
day. I then asked how much of that time would man be in. The students
were surprised at the answer. Also figured out that dinosaurs would have
taken up 80 minutes of time.
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[Effe\[RlH §C~lElNJC[E llE©§OlNJ f>lffe\[N]§
Ol85JlECl~VlE #~5
OBJECTIVE: For the student to be able to use and define the three dating
techniques for fossils.
CUE SET:
it.

Hold up a fossil and ask how old it is and how they would prove

METHOD:
Have the students read pages 178-180 in the book looking to
find two of the three types of dating objects. Add to their notes.

Discuss and define half-life and carbon dating.
things contain carbon.

Include that all living

Work out a few examples of each technique on the board. First using
various half-life scenarios, and then some carbon problems. Include both
fraction and percents in the problems.
Have the students read p-170 for the third dating technique:
Explain and discuss.

index fossils.

ASSIGNMENT: Have the students complete the activity on p-181 in their
books. When completed have the class answer in paragraph form what the
problems in trying to store radioactive waste. Also have each student
write a carbon dating and half-life story problem.
MATERIALS:

None.

Possibly some M & M's to use as half-life examples.

COMMENTS: After we got over the math hang up, the lesson went better.
The lesson also served as a good review for fractions and percents.
Having studied Hanford previously, the students had some excellent
responses as to the problem with radioactive waste. Nuclear power came
up as well as it storage problems. I think the next time I will use the M &
M's as the cue set.
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[Effe\~T~ ©C~[E[NKC[E l[E©©ON f)lffe\N©
Ol8J[E<CT~V[E #2(5
OBJECTIVE: For the students to be able to define and explain the five
ways that fossils form and the importance of fossils in Earth Science.
CUE SET: Use the overhead transparency showing the footprint puzzle.
Discuss as you show each of the three parts. Ask students to explain and
defend their answer to the class. Brainstorm problems.
METHOD: Show the film "Fossils: The clue to the Past".

Discuss the five techniques of fossil formation.
Have the students read pages 168-169 in the book filling in the worksheet
as they go.
ASSIGNMENT: Complete the worksheet. Then complete the how to make
a fossil activity. Design and name a dinosaur using the prefix and suffix
sheet. Include what your dinosaur would look like as a fossil and as a
living creature. Explain how it got its name and what possible uses the
features had.
MATERIALS: Footprint transparency, overhead projector, film,
worksheet, making a fossil worksheet, plaster of Paris, clay, mixing
container, paper cups, water, and items to fossilize.
COMMENTS: The cue set was really fun. The class came up with tons of
scenarios, ranging from good to ridiculous. The transparency also
illustrated the problems with trying to read fossil scenes or skeletons.
The students immediately recognized the fossils in amber from Jurassic
Park. Got into a good discussion on the problems paleontologists have on
trying to figure out the dinosaurs. Due to the interest in dinosaurs, I
extended the lesson to includo a fun dinosaur activity. The kids really
enjoyed it. My favorite was the "Titano rhodo aqua saurus" which means a
"Gigantic red water lizard". The students explained their dinosaurs to the
class. Jurassic Park sure brought back the dinosaur craze.
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EXTENSIONS FOR UNIT FIVE
5-01- Make a rock collection.

Identify and label each rock.

5-02-Do the activity on p-160 in your Science book.
5-03-Examine buildings around Centerville and Goldendale. Look for
different types of stone used in their construction. Take pictures and
identify the buildings and the rocks. See me for the camera.
5-04-Construct a model showing how oil forms in sedimentary rocks. Use
your book to help you. Use clay or paper-mache to construct the model,
then paint it to show the layers.
5-05-Visit a rock shop. Examine different kinds of rocks.
what you found and learned. Display samples if you can.
5-06-Construct a diagram of the rock cycle.
where you can.

Write about

Use real examples of rocks

5-07-Do the activity on p-181 in your Science book.
5-08-Complete the "Time line" activity on pages 12 and 13 in your
activity book.
5-09-Make a diorama or mural of plants and animals that lived in the
different geological eras.
5-10-Complete the "Name a dinosaur" activity and draw (See appendix C22).
5-11 -Complete the "Acid test" activity (See appendix C-16) .
5-12-Complete the "Delicious dinosaur dough" activity
(See appendix C-17).
5-13-Complete the "Its about time" activity in Ranger Rick's Naturescope
pages 31-33.
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5-14-Perform the tests on the ten mystery rocks in the back.
thA tAsts indicated in your book.

Complete

5-15-Complete the "How to make a fossil" activity (See appendix C-15) .
5-16-See the movie list for this unit, choose any movie to watch and
write a summary of what you saw and how you would rate the film from
one , being the best, to five. Please explain your rating. These films have
to be ordered so see me right away.
5-17-Think of an extension of your own.

Check with me before starting.
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1-Draw, label, an~ explain the rock cycle.

2-Explain how each of the three types of rocks form .
A)

8)

C)

3-List the era's of time from the oldest to the newest and tell an
important event or an animal that lived in each period.
A)

8)

C)
D)
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4-lf the famous fossil hunter Mike Beasley found a bone in the Centerville
playground, and after testing he found tr,at only 25% of the carbon14 was
left. If the half-life of carbon 14 is 5,730 years, how old was the bone?
Show your work.

5-An element has a radioactive half-life of 12,200 years.
1/8 of the original element left, how old is the element?

6-Define half-life and carbon dating.
between the two.

If there is only

Make sure to include the difference

?-Complete the following:
Sometimes geologists can reconstruct what an animal looked like from a single clue. In this circled letter puzzle,
you will find a single letter in each clue that will help you put the whole word together. Fill in the spaces of the
puzzle with the words that iii the definitions. Then, rearrange the circled letters to iorm the hidden word.
1. A plant or animal th;:: i has turned to stone
2. A space left in hardened sediment. It has features like
the original organism.

1. _

___

Q __ _ _

2._Q __

3. A sea animal that no longer exists

3. _ _ _ (=:2_ - - - -

4. This forms when Number 2 above fills with minerals

4. _ _

5. The outer covering of many sea animals

5. Q ___ _

6. Animals often leave these in soft mud

6.0 _ _______ _

7. The fine material thr1t can bury the shell of a sea
organism
The hidden word is

000000 0 .

Q_

7.Q _______ _
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1-Draw, label, and explain the rock cycle .

2-Explain how each of the three types of rocks form .
A)

B)
C) -

3-List the era's of time from the oldest to the newest and tell an
important event or an animal that lived in each period.
A)

B)
C)

D)

)
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4-lf the famous fossil hunter Mike Beasley found a bone in the Centerville
playground, and after testing he found that only 12.5% of the carbon14 was
left. If the half-life of carbon 14 is 5,730 years, how old was the bone?
Show your work.

5-An element has a radioactive half-life of 12,200 years.
1/4 of the original element left, how old is the element?

6-Define half-life and carbon dating.
between the two.

If there is only

Make sure to include the difference

?-Complete the followi1Jg:
Sometimes geologists can re con struct what an animal looked Hke from a single clue. In this circled letter puzz:e ,
you will find a single letter in each clue that will help you put the whole word together. Fill in the spaces of the:
puzzle with the word s that fit the definitions. Then, rearrange the circled letters to form th e hidden word .
1. A pl2nt or animal that has turned to stone

1. _

___

2. A space left in hardened sediment. It has features like

2. _Q _ _

Q ___ _

the original organism.
3. A sea animal that no longer exists

3. _ ·

_Q _ _ __ _

4. This forms when Number 2 above fills with minerals

4. _ _

Q_

5. The outer covering of many sea animals

5.Q _ __ _

6. Animals often leave these in soft mud

6.Q _ _ __ _ ___ _

7. The fine material that can bury the she I I of a sea
organism
The hidden word is

QQOQQQO.

7.Q ______ _

CHAPTERV
CONCLUSIONS AND RECOMMENDATIONS

This project was undertaken in answer to both a state and district adoption of outcomebased education. The project encompassed nearly three years of planning, research,
development, and work. During this time several conclusions and recommendations
came to light.
Author's Viewpoint
In the author's opinion this project was successful. While achieving the goals
previously stated and described in this project, there were others factors to be
considered. First, the student enjoyment for the subject matter seemed to increase.
Second, the teacher's confidence and comfort of the subject matter increased
tremendously. Last, the students grades compared to the last class that didn't have the
benefit of this project were somewhat higher. Evidence for these claims comes from the
author's observation of the class for one year interacting with the curriculum and the
students anonymous responses to a questionaire asking their opinions on OBE and the new
curriculum.
Recommendations To Others
As a guide to others interested in following this project, there are several things that
they must keep in mind. The biggest drawback of this process was time. The time factor
involved in developing a curriculum of this type was immense. First, the author needed
to review the district and state objectives for the chosen subject and create the
objectives to be included in their curriculum. The next step was to organize the
objectives into units of study. Then came the task of gathering all the obtainable
information in and around the district about the chosen subject. Next, came the
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organizing of the information and aligning it to the objectives. After the information was
organized by objectives, the individual lesson plans for each objectives had to be
written. When the plans were completed for a unit, a summative test was prepared.
Finally extensions for each unit were created. The planning and organization for each
unit took the author tens of hours. For an elementary teacher responsible for six to ten
daily subject preparations, this alone would hinder most teachers efforts.
Coupled with the time constraints, there were several dangers that existed in this
outcome-based education curriculum design. The first danger was trying to incorporate
this design in an individual classroom while other classes at the same level weren't. To
be successful, all teachers of any subject need to be following the same program as you.
In the author's position, he was the only teacher at that grade level, however, the
problems came from the grade levels below the author's. Comments came in the
beginning about "why do we have to do this when they don't?" These problems ended
when the other grades started the first stages of OBE.

Secondly, don't try to do too many

subjects in one year. The time burdens involved could easily overwhelm any teacher.
Lastly, inform both the students and the parents about the new program. Several
headaches can be avoided by having the parents informed and on board about all new
grading and testing policies from the beginning.
Conclusions
There were benefits to this design process. For one thing the students enjoyed the
change in the science curriculum and grading processes. They commented about how the
extensions were fun because they were allowed to do a lot more activities than they had
ever previously done, while raising their grades. The objective sheets were also very
popular because the students knew ahead of time what they were going to be tested on and
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what assignments they needed to complete before the test. The most appreciated change
for the students was their ability to retest if necessary. The students felt that retesting
took some pressure off because one bad test didn't ruin their grade.
Personally, the author felt that the process was worth-while. By choosing a subject
that was low on the author's comfort level, he was forced to concentrate his efforts on
this subject. By the time that this process was completed, Science had become a much
more enjoyable class to teach.
The process also demanded that the author organize all available resources into an
easily workable curriculum.

By having found all the available information, equipment,

and activities the author was able to provide a much more comprehensive and cohesive
program than was previously offered. A tribute to this was the author ordering movies
on a much more consistent basis. These movies became an invaluable sources of
information that had previously been untapped in the author's prior science curriculum.
Due to the fact that grades were slightly higher, an increased enjoyment of the subject
by both the students and the teacher, the teacher's increased familiarity and comfort of
the subject taught, and the benefits of aligning all of the available materials, the author
plans to use this process in at least one new curricular area next year. Due to the fact
that the author's students were used to an OBE program, the only drawback to the
furthering of this process would be the time hurdle. The author felt that now that the
process was familiar and established, then the time demands would be a lot less for each
succeeding curricula .
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APPENDIX A
LESSON PLAN MATERIALS OVERVIEW

90

LESSON PLAN MATERIALS

LESSON SCIENCE BOOK
01

MISC ACTIVITIES
C-1

02

P-14/16

C-19

03

P-124/127

04

P-79

C-3

05

P-124/~ 27
P-310/313

C-2

06
07
08

ACTIVITY BOOK

C-8
P-44/47

P-7

P-48/54

P-8

10
11

P-82/95

P-14

P-84/85

P-13

12

P-108/109
P-110/115

P-17 AND 18

09

-

-··---

13

-·---14

--··-·--

15
- ~·~16
-----·
17
- -·--18
19
20
. ---··-·
21
22
.__.
23
24
---25
26

.

C-24/25
P-190/197
P-167

C-20

--

·-···-·

P-215
P216/221

P-15 AND 31
C-21

P-327
P-247/250

P-20
P-22

P-136/137
P-152/153

P-23

P-172/176
P-170/181
P-168/169

-

P-12/13
C-15 1 22 AND 23

P-26

APPENDIX B
EXTENSION MATERIALS OVERVIEW

MATERIALS FOR UNIT ONE EXTENSIONS

EXTENSION

SCIENCE BOOK

01
02

MISC ACTIVITIES

ACTIVITY BOOK

C-1

03
04

05

P-23/24

·-

06
07
08
09

P-17
~- --- --- ------

------

~

10
11

.
P-137

12
13
14

C-2, 3, AND 4

15
16

C-6

--

17
18
19
20
21
22
23

C-2
C-7
P-314/315

..

., ..,

MATERIALS FOR UNIT TWO EXTENSIONS

EXTENSION SCIENCE BOOK

01
02
03
04
05

MISC ACTIVITIES

P-81
:,

06

07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

P-54
C-9

P-98

P-43
C-10

ACTIVITY BOOK
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MATERIALS FOR UNIT THREE EXTENSIONS

EXTENSION SCIENCE BOOK

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20

MISC ACTIVITIES

ACTIVITY BOOK

P-14
C-24
C-25

P-112
P-119

P-201

P-28
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MATERIALS FOR UNIT FOUR EXTENSIONS

EXTENSION SCIENCE BOOK
01
02

MISC ACTIVITIES

ACTIVITY BOOK

P-215

03
04
05
06
07

P-225

08
09
-10

P-468/471

"----.,-~ ---·..

11
12
13

-

14
15

C-26

16
17

-

18
19

P-17/19
P-16

20
21
22
23
24

C-11
C-12

25

C-13 AND 14 .

-

.., V.

MATERIALS FOR UNIT FIVE EXTENSIONS

EXTENSION SCIENCE BOOK
01

02

-

P-160

MISC ACTIVITIES

ACTIVITY BOOK

··--·

03
04
05

-

06
07

P-181

08

P-12/13

09
10

C-22

11

C-16

12
13

C-17
·-

14
15
16
17

--------·-C-15
-

APPENDIXC
MISCELLANEOUS ACTIVITIES
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C-1
NAIL IN THE HOLE
Materials: Plastic gallon jug, 12"-14" piece of wire hanger, 12"-15" piece
of string, one piece of gum, small magnet, tack, five inch strips of
aluminum foil, rubber band, water.
Procedure:
1-Fill the jug half full of water.
2-Place the tack on the bottom .
3-Use the materials given and come up with as many ways as you can to
remove the tack from the water without moving the jug.
4-Document each successful technique.
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C-2
CONVECTION OBSERVATIONS

Materials: Plastic tray, four paper cups, food coloring, hot water.
Procedure:
1-Fill the plastic tray about half full of water and support it on three of
the cups, leaving a gap to place a cup under the tray.
2-Fill one cup full of hot water.
3-Complete the following four trials:
A)
B)
C)
D)

No heat, drop in center
Heat in center, drop in center
Heat in center, drop halfway to edge
Heat in center, drop in center and halfway to the edge

4-Draw what you see from the top and side views.

TOP VIEW

SIDE VIEW
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C-3
BOTILE ROCKETS

Materials: Two liter bottle, air compressor, launch pad ,. construction
paper, decoration ideas.
Procedure:
1-Decorate the bottle in any way you would like.
2-Get the launch pad from me .
3-Set up the air compressor outside.
4-Fill the bottle about three quarters of the way full.
5-Turn the bottle upside down on the launch pad, wait until ready to
launch, then release. Don't stand directly over the launch pad and bottle.
6-Write a paragraph explaining what happened and why.
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C-4
LEGG EGG LAB
Materials:

Legg pantyhose egg and water.

Procedure:
1-Spin the egg on a smooth surface and then stop the egg.
2-Explain in paragraph form what happened.
explanations on why you think it happened.

Give at least three
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C-5
BALLOON ROCKETS
Materials:

Balloons, straws, paper clips, launch pad.

Procedure:
1-Make a launch pad by putting string up from one side of the room to the
other.
2-Hook the straw to the pad by using paper clips.
3-Attach the balloon to one end of the straw.
4-Blow up the balloon and then release .
5-Measure how far the rocket went.
6-Change to a different balloon and repeat.
7-ln paragraph form, explain what happened and why.
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C-6

ATOMS AND MOLECULES

Materials: Two glasses the same size, enough cotton to completely fill
one glass, water.
Procedure:
1-Fill one glass with water and the other with cotton.
2-Pour the water into the glass of cotton.
3-Explain what and why it happened .
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C-7
HOT AIR EXPANSION
Materials:
tongs.

Balloon, empty pop bottle, hot plate, pan of water, ice water,

Procedure:
1-Boil the water with the balloon over the pop bottle.
2-Explain what happened and why.
3-Next remove the bottle from the boiling water and place it in the ice
water.
4-Explain what happened and why.
5-Put your answers in paragraph form.
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C-8

Vocabulary Sheet for Astronomy
Define the following words and identify the following concepts:
1-Newton's First Law

2-Newton's Second Law

3-Newton's Third Law

4-Kepler's First Law

5-Kepler's Third Law

6-Constellation

7-Light Year

8-Parallax (Complete the activity on p-43 in your book to help in your
definition.)

9-Big Bang Theory

10-Black Hole

11-Asteroid
12-Meteoroids
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C-9

CONSTELLATIONS OUT OF COFFEE CANS
Materials:

Coffee can, nail, hammer.

Procedure:
1-Research a constellation to find out the shape and the names of the
stars
2-Trace the constellation on the bottom of the can
3-Punch holes to represent the stars.
4-Show and explain your constellation to the class .
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C-10
PLANETARY WEIGHT WATCHERS
Materials: Triple balance scale, clay, card board, scissors.

Procedure:
1-Have the students figure out their weight on each planet rounding their
weights to the nearest ten pounds.
2-Use the scale of ten pounds of weight equals one gram of clay.
3-Weigh out the amount of clay needed for each planet weight.
4-Make a figure for each planet using the given clay.
figure as close to the same as possible.

Try to make the

5-After completing each figure place it on the card board and label.
6-Display and explain your project to the class.
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C-11
HOW WET IS OUR PLANET
Materials: Ten gallon aquarium, measuring cup, one quart container, a
tablespoon, six glasses.
Procedure:
1-Put five gallons of water in the aquarium.
tablespoons.

This represents 1280

2-This water represents all the water on Earth .
3-Convert into tablespoons by using the following percentages:
Oceans: 97 .2%
Glaciers: 2 %
Groundwater: .620/o
Freshwater lakes: .009%
Inland seas: .008%
Atmosphere: .001 %
All rivers: .0001 %
4-Make a chart of your answers from #3.
5-Remove the water corresponding to your figures for all but the oceans.
Be sure to label the glasses.
6-Display and explain your findings to the class.
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C-12
EVAPORATION OF SALT AND FRESH WATER

Materials: Two beakers, hot plate, salt water, fresh water.

Procedure:
1-Completely boil away both beakers of water.
has fresh water and the other is salt water.
2-Explain what happened in paragraph form.

Make sure that one beaker
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C-13
HOW LARGE A STONE CAN A STREAM MOVE
Materials: An aluminum dish pan, water, sand, squeeze bottle, ruler, five
rocks of different sizes.
Procedure:
1-Put handfuls of wet sand at each corner and along the sides of the pan.
2-Fill the pan half-full of water.
3-Place a stone at the end of the stream.
4-Squeeze water to move the stone.
distance the stone moved.
5-Repeat steps for all stones.

Squeeze once and then measure the

Chart the distance moved.

6~Reshape the stream and repeat for all rocks.
?-Compare the results and explain.
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C-14
SOIL EROSION ON DIFFERENT SURFACES

Materials: An aluminum dish pan, water, sand, squeeze bottle, soil, twigs,
pebbles, leaves.
Procedure:
1-Make a mountain of dirt in the middle of the pan.
2-Squirt water on it.
Compare.

Write your observations.

Squirt hard or easy.

3-Rebuild the mountain using some pebbles.
4-Squirt water on it.
Compare.

Write your observations.

Squirt hard or easy.

5-Repeat the process several times using various materials.
describe your findings.

Record and
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C-15
HOW TO MAKE A FOSSIL
Materials: Plaster of Paris, petroleum jelly, clay, mixing bowl, paper
cups , water, objects to fossilize.
Procedure:
1-Make plaster of Paris mixture to the consistency of pancake dough .
2-Pour a layer 1" deep into a paper cup .
3-Place your object so it lays on the Paris.
4-Let the plaster harden, then coat the plaster and object with petroleum
jelly. Then cover with the plaster.
5-After the plaster hardens, peel off the cup and pry the two parts apart.
6-Display your fossils to the class.
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C-16
WHICH ROCKS WILL PASS THE ACID TEST

Materials:

Paper cups, five small rocks, vinegar, a ruler .

Procedure:
1-Place a rock in each cup.
2-Pour vinegar over each rock.
3-Record any immediate reactions.
4-Leave overnight.
5-Record your observations.
6-Decide whether each rock is a sedimentary or metamorphic rock.
Explain your choices.
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C-17
DELICIOUS DINOSAUR DOUGH
Materials: Two cups flour, two cups salt, two Tb. cream of tartar, two
cups boiling water, two packs of unsweetened Kool-Aid.
Procedure:
1-Mix the dry ingredients.
2-Mix the Kool-Aid and the boiling water.
3-Add this to the dry ingredients.
4-Cook until a ball forms.
5-Knead for several minutes.
6-Sculpt into dinosaur shapes.
7-Make a diorama to house your new animals.
8-Display and explain to the class.
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C-18
MAKING POTATO PRINTS

Materials:

A half of a potato, a knife, paint.

Procedure:
1-Carve the footprint out of the top of the potato.
2-Paint the

footprint.

3-Make tracks on a piece of paper.
4-Draw a picture to show what the rest of your dinosaur looks like.

116

C-19

METRIC ASSIGNMENT

MEASURE THE FOLLOWING:
1-THE HEIGHTH OF YOUR DESK
2-THE WIDTH OF YOUR DESK
3-THE LENGTH AND WIDTH OF THE ROOM
4-YOUR HEIGHTH
5-THE LENGTH AND WIDTH OF YOUR COMPUTER DISK
6-PICK THREE OBJECTS AND BE SURE TO LABEL THEM

WEIGH THE FOLLOWING
7-YOUR WEIGHT
8-THE WEIGHT OF YOUR READING BOOK
9-THE WEIGHT OF YOUR COMPUTER DISK
10-ANY TWO THINGS IN THE ROOM
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C-20
Activity

#1-Pangaea

Pretend you are a scientist, after much research you have information from
explorers about the location of ancient plants, animals and rocks. These have
been mapped out on the continents. You have an idea that at one time long ago
some of the continents were connected. Working in pairs, arrange the continents
pieces so that continents are in their present day positions, then move the pieces
around so that all their symbols match up.
Student Investigations :
1. Observing that the position of the continents are closer together and shifted
vertically
2. Comparing the kind and location of fossil evidence
3. Inferring that the supercontinent once existed because of fossil evidence
Activity

#2-Continental

Drift

Spread out continental drift cards. Working in pairs, order the cards in a way
that shows how the continents on the earth have moved and changed
progressively.
Student Investigations:
1.
2.

Observing that the shapes and position of the continents change
Inferring that the Earth's surface can change

Activity

#3-Plate

Identification

Obtain copies of a world map that shows the continental plates with converging,
diverging, and transform fault lines. On the board write:
CONVERGE=COLLIDE=HIT DIVERGE=SPREAD=COME APART TRANSFORM=SLIP
Student Investigations:
1.
2.
3.
4.
5.
6.

Observing (and marking) areas where plates are converging
Observing (and marking) areas where plates are diverging
Observing diverging boundaries also have transform faults
Discovering the boundaries of six major plates
Discovering that each continent is part of a plat
Inferring that the plates are changing (moving)
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C-21

MT. ST HELENS BACKGROUND INFORMATION
INTRODUCTION

On May 18, 1980 at about 8:30 A.M. Mt. St. Helens began a series of
explosions and tremors that lasted for over nine hours.

This eruption

resulted in the death of 63 people, the ruin of the thousands of acres of
forest land and the destruction of many homes and businesses.

This next

film clip is the beginning of this eruption .
THE CAUSE OF THE VOLCANO

The Earth is made up of many layers. The Inner and Outer Cores are the
hottest in the planet.
gravity grows stronger.

Here, as you near the center of the earth the pull of
The intense pressure is what causes the heat.

The mantel is the thickest part of the planet.
rock, or magma.

It also consists of melted

However, at a much lower temperature.

The crust, which

is the only part of the earth that we see is really very thin.
although appearing to be solid is actually a lot like a puzzle.

This crust,
Large plates

move across the surface of the planet, floating on a magma.
CAUSES

Two of these plates moving is what caused the May 18 eruption.

The

two plates were the Juan de Fuca Plate and the North American Plate.

119

Over the centuries the Juan de Fuca plate has been pushed under the North
American Plate.
rock.

When the plate reaches the Mantle it is melted into liquid

The seam between the two plates is weaker than the solid continent.

The incredible stress inside the Earth forces the magma back up to the
surface.

When the lava reaches the crust it is temporarily stopped,

however the pressure continues to build until an explosion is inevitable.
This was the case in the 1980 eruption of Mt. St. Helens.

The resulting

explosion caused almost one-third of this once beautiful mountain to be
blown away.

This incredible mass went to one of two places.

either blown into the air as ash and pumice.

It was

Or it was washed toward the

Toutle River in a sudden flood of glacieral water.
The eruption consisted of four phases. The 'debris avalanche, the
'lateral blast', the 'ash eruption' and the 'mudflows' .
DEBRIS AVALANCHES

On May 18, there was a 5.1 earthquake measured on the Richter Scale.
The tremor triggered a massive debris avalanche,
section of the mountain to literally slide away.

causing the entire north

This movement of the

great weight of the mountain allowed the pressure inside the volcano to
be released.
shook-up .

It was like taking the lid off of a can of pop that had been
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LATERAL BLAST

The uncorking of the pressure unleashed a tremendous northward
-directed blast of rock, ash, and hot gasses that devastated an area of
about 230 square miles.
miles an hour.

The incredible wind was traveling at about 670

In places as far away as British Columbia, Montana, Idaho

and Northern California.

The blast, loaded with volcanic debris,

caused

widespread devastation as far as 19 miles from the volcano.
ASH ERUPTION AND FALLOUT

Very soon after the lateral blast a strong upwardly direct blast of ash
and stream quickly arose.

In less than ten minutes the column of ash had

reached an altitude of twelve miles.

The cloud was so thick that in places

as far away as Spokane, Washington, day was turned to night.

Total

darkness enveloped the land, causing street lights to remain on the entire
day.

This discharge of ash continued for more than nine hours.

During this

time over 540 million tons of ash was deposited over 22,000 square
miles.

This equivalent to a football field stacked 150 miles high with ash.

After the entire eruption, the highest point on the volcano
feet, 1313 feet less than the former summit elevation.

was 8,364
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MUDFLOWS AND FLOODS

The incredible mass of earth and rock released during the avalanche
had piled up near the North Fork of the Toutle River.

The water from the

river and water from huge amounts of melted snow turned the dirt into a
huge flow of mud.

These mudflows dumped 65 million cubic yards of

sludge into the Cowlitz and Columbia Rivers.
traveled as fast as 90 miles per hour.

Near the volcano the mud
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C-23
DINOSAUR NAMES
PREFIXES
A
Alti
Aqua
Archi

Greek
Latin
Latin
Greek

Without
High
Water
Primitive

Brachia

Greek

Arm

Qco
Compso
Coelo
Cory

Greek
Greek
Greek
Greek

Bad, diseased
Elegant
Hollow
Helmet

Onycho
Ornitho
Oto

Dactyl
Dasy
Dextro
Dino
Diptera

Greek
Greek
Latin
Greek
Greek

Finger, toe
Shaggy, hairy
Toward the right
Terrible
With two wings

Pachy
Ped,podo

Ecto
F·--.ea
.hro

Greek
Greek
Greek

Outside
Nine

Frigo

Latin

Cold

Hetero
Hypsi

Greek
Greek

Different
High

Labio
Lalo
Lophi

Latin
Greek
Greek

Lips
Babbling
Small crest

Mani
Micro
Myo
Myria
Myso

Latin
Greek
Greek
Greek
Greek

Hand
Small
Mouselike
Ten thousand
Unclean

Greek
Greek
Greek
Latin
Greek
Greek

Fish
Jaw
Imitator
Claw
Tooth

Necto
Neo
Noto

Gre~k
Greek
Greek

Swimming
Recent, new
Back

Occipito
Oculo

Latin
Latin
Greek
Greek
Greek
Greek

Forehead
Eye
Shoulder
Claw
Bird
Ear

Thick
Foot

Peros
Plesio
Proto

Greek
Latin,
Greek
Greek
Greek
Greek

Retro
Rhipi

Latin
Greek

Backward
Fan shaped

Sarco
Scyto
Stomato

Greek
Greek
Greek

Flesh
Leather
Mouth

Tetra
Tri
Tricho

Greek
Greek
Greek

Four
Three
Hair

Ultra

Latin

Beyond

Xantho
Xeno
Xipho

Greek
Greek
Greek

Yellow
Strange
Sword

Saurus
Spinax
Spondylus
Raptor
Pteryx

Greek
Latin
Greek
Latin
Greek

Lizard
Spine, thorn
Vertebra
Thief
Wing

Om

SUFFIXES
Cephalic
lchthys
Gnathus
Mimus
Nychus

'

~

Red

Heed

Deformed
Near
First

